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PREFACE. 


This book cannot serve as a detailed catalogue by which the purchaser 
‘an always note the exact nature of the devices we shall continue to sell, 
but rather as a general compendium on Northrop loom weaving, which 
may haye more than a present value for all interested in the art. We can 
hardly expect to publish a book of this size at short intervals, and we have 
therefore tried to fill it with information that can apply for some time 
ahead, trusting to brief circulars to outline improvements on special 


points, which will appear whenever necessary. 


D MODEL LOOM WITH DOBBY. 


FORMER LITERATURE ON THE NORTHROP 
LOOM. 


1895. 
Circular—‘ The Advent of the Northrop Loom,” issued April, 1895. 
Essay, “The Present Development of the Northrop Loom,” delivered 
at the meeting of the N. E. Cotton Manufacturers’ Association at Atlanta, 


Ga., Oct. 24, 1895. Printed in Vol. 59 of the Transactions. 
1896. 


Papers on “The Northrop Loom,” by F. M. Messenger, John H. Hines, 
H. D. Wheat, and discussion by Wim. F. Draper, Arthur H. Lowe, George 
F. Whittam and W. J. Kent, April 29, 1896, printed in Vol. 60 of the Trans- 
actions of the N. E. Cotton Manufacturers’ Association. 


+ 


Chapter in ‘Facts and Figures” on the Northrop Loom, published by 
George Draper & Sons in the spring of 1896. 

Speech of Hon. Wm. C. Lovering, published in the Scientific American 
of May 2, 1896, and other papers, containing pertinent reference to the loom. 

-amphlet—* The Looms of the South,” by F. B. deBerard, issued 
March, 1896, containing detail of savings from use of the Northrop Loom 
in Southern mills. 

Speech of Hon. Charles Warren Lippitt, published in the Manufacturers’ 
Record of June 19; and papers generally throughout the country, giving 
the history of the Northrop loom development as illustrative of the educa- 


tional influence of manufacturing. 


1897. 
Pamphlet—‘‘Instructions for Running Northrop Looms,” issued by 
George Draper & Sons, January, 1897. 
Pamphlet—‘‘ Instructions Pour la Conduite de Metiers Northrop,” issued 


by the Draper Company, 1897. 


Printed 


references. 


Collected 
evidence. 
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Circular—*Our Common Loom,’ issued by the Draper Company, 
June, 1897. 
1898. 
Cireular— Our Connection with the Art of Weaving,’ issued by the 
Draper Company, April, 1898. 
Cireular— Take-up Mechanism,” issued by the Draper Company, 1898. 


ry 


Article— Industrial Investigations,’ by Jacob Schoenhof, in ‘The 
Forum, for October, 1898. Referred to the great savings of the ‘‘Automatic 


loom,” as affecting differences in cost of production. 


1599. 
Pamphlet—‘‘ Instructions for Running Northrop Looms,” (Revised 
Edition,) issued by the Draper Company, January, 1899. 
Pamphlet—‘* Machinery and Labor Displacement,” by George Gunton, 
issued by the Gunton Institute, containing pertinent reference to the 


Northrop Loom as a labor-saving invention. 


The present circular contains practically all the information that is 
applicable to date, so that our former issues would haye no present in- 


terest. 


Also NORTHROP LOOM HISTORY, Vol. I, 1889-1892— 574 pages. 
NORTHROP LOOM HISTORY, Vol. II, 1893-1896—1097 pages. 
NORTHROP LOOM HISTORY, Vol. II, 1897-1900—(In press.) 


These books are for use by the Draper Company and its counsel 
during litigation. They contain the history of the experiments and develop- 
ment of the loom, and associated matters of interest. Their contents are 
naturally private, and not intended for general circulation, although the 
public is therefore deprived of an acquaintance with a unique mechanical 
romance. It is believed that no other volumes of like size were ever 
prepared for such a purpose. In order to select the necessary references, 
the compiler had to individually peruse over half a million letters, as one 
only of the many tasks involved. The first two volumes were completed 
before there was even an indication of an actual law-suit in which their 


contents could be of service. 


THE PRESENT STANDING OF OUR LOOM. 


JANUARY 4, 1900. 


In April, 1895, we issued our first circular on the Northrop loom. 
The assertions contained therein were based on our experience in testing 
looms experimentally in two different mills, and by the running of a 
weaving room of 80 looms at Hopedale, open to the inspection of 
hundreds of practical mill men. In the fall of the same year we made 
another public,statement at the Cotton Manufacturers’ meeting in Atlanta, 
several nills having started and shown favorable results during the inter- 
yening time. Other statements were made at the spring meeting of the 
Cotton Manufacturers’ Association in 1896, and we issued our book, ‘*FACTS 
AND FIGURES For CoTTON MANUFACTURERS,” a few months later. In 
November, 1897, another elaborate loom circular was presented, and since 
that time the changes in construction have been such that we did not find 
a safe stopping place in which to speak of our present loom as a completed 
product. Now that we have reached a point where the magnitude of our 
suecess is such that we might be content were we never to build another 
loom. we can consistently relate further history. 

We are gratified in looking back to find that even in the earlier 
enthusiasm of preliminary anticipation we were conservative in our expec- 
tations. We were confident that the Northrop loom would enable a 
weaver to produce a doubled product, and the average to-day is nearly a 
tripled product. Some of those who questioned the practicability of our 
innovations at the start have since become our strongest supporters. ‘The 
few who still endeavor to decry the value of our devices carry little 
weight and make few converts. The fact that there are several hundred 
thousand common looms still running is no proof that the merits of the 
Northrop improvements are not generally appreciated. We are replacing 


the old style as fast as an increased plant can turn new looms out. 


Former 
assertions. 


Conservative 
statements. 


Reasons for 
delay. 


Forces of 
competition. 
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The expense of equipping an entire section of a mill with new 
machinery is in itself serious enough to interfere with introduction where 
surplus has not been accumulated, and where stockholders are not inclined 
to pay assessments or take new stock. Many mills also have a compara- 
tively new equipment in weaving machinery, and it certainly takes a 
high degree of courage to admit that high-priced mechanism is really 
worth no more than ordinary junk. Certain mills are also running on 
classes of goods on which the Northrop loom has not been tried, and they 
do not care to be the pioneers, especially as their immediate competitors 
are on the same basis as themselves. 

All these arguments have been met in the past and will be met in the 
same way in the future. <A labor saving machine increases sales in an ever 
increasing proportion, as each one strengthens a competition that hastens 
the survival of the fittest. Even the class of over-shrewd mill managers 
who wait expectantly for competing inventions to reduce prices, tire in the 
end and usually fall into line at a time when the scale of possible profit is 
considerably reduced. Even to-day there are many mills which have already 
paid for their Northrop looms by the savings made, and those who waited 


are thus forced to spread their profit over higher capitalization. 


“Taking the Northrop loom as a basis (which is already a wonderful success), let us 
look into a possible weave-room of the future, running on plain two-harness work, such as 
print cloth or sheeting, if you will. On a single floor there are a thousand looms run by 
fifty weavers, whose only duty will be to mend broken warp threads and start the looms.”’ 
—|{ Hon. Wim. C. Lovering. 


“There has been expended in experiments, in investigation and for patents, some 
$300,000. The result is a reduction of one-half in the cost of weaving cotton cloth. The 
cost of weaving constitutes one-half the cost of labor required to produce cotton cloth. 
Consequently the saving secured by the loom is approximately one-quarter of the labor of 
producing the cloth. Experts have estimated that in 1895, $80,000,000 was paid for labor 
in the cotton manufacture in the United States. Assume that the improved loom had been 
thoroughly introduced, the saying secured thereby would have been approximately 
$20,000,000. The interest on the national debt of the United States in 1892, the last year of 
Republican control, was $22,893,000. The possible saving of the new loom, therefore, 
would be about seven-eighths of this interest.”—[ Hon. Charles Warren Lippitt, ex-Gover- 
nor of Rhode Island. 


HISTORY. 


For the benetit of those not acquainted with our former literature we 
will hastily review the facts connected with our entrance into this field. 

Inventors have endeavored to perfect the art of weaving from time 
immemorial. Dr. Cartwright foresaw the need of a warp stop-motion back 
in 1786: other inventors started in the line of filling changing devices as 
early as 1840. The firm of George Draper & Sons in the year 1888 decided 
that inasmuch as they had fairly covered their former field of spinning 
improvements, that in selecting new chances for profitable introduction of 
cotton machinery inventions it was wise to spend effort in the line that 
promised the greatest chances for saving. The loom-room with its highly 
paid force, receiving about one-half the labor expenditure for the usual mill, 
was evidently the proper field, especially as in no other was there so much 
physical labor expended per pound of product. 

It needed no contemplation to decide that automatic devices for 
changing filling would necessarily greatly reduce the weav er’s labor, and 
our firm appropriated a certain definite sum, and set an inventor at work 
on the problem just before the start of 1889. From that period to the 
present day, the entire inventive talent connected with the Hopedale 
industry, and much from other sources as well, has been drawn on more 
or less to perfect the various mechanisms involved in the complete loom. 
Mr. James H. Northrop, whose name appears on many of the funda- 
mental patents, was continuously engaged in this labor from the Spring 
of 1889 to the end of 1897. The list of the other Hopedale inventors whose 
patents are largely utilized includes Gen. William F. Draper and George 
Otis Draper, under whose charge the entire experimental work has been 
‘arried on, Charles F. Roper, Edward 8S. Stimpson, and many others. 

It took five years of experiment and trial before it was even thought 
advisable to start building for the trade, and the investment at stake 
before a single loom was paid for has formerly been carefully figured at 


over, rather than under, one ;million dollars. 


Mr. Richard Marsden, editor of the Textile Mercury, in his book 


“COTTON WEAVING.” published in 1895, referring to Dr. Cartwright’s 
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original loom, on page 68 states: ‘‘The Doctor was also in this instance in 
advance of the time; this part of his self-imposed task, even to-day so far as 
commercial success is concerned, remaining an unsolved problem, as applied to 
the warp in the loom. It has been solved, but not yet with a sufficient simplicity 
and economy to obtain the wide adoption of any of the methods yet invented.” 
Again, on page 88, referring to warp-stop inventions of other parties, 
States: ‘These, however, need not be described, as neither of the principles 
embodied in their plans have come into use. In fact, no satisfactory and 
commercially successful method of stopping the loom on the breakage of a warp 
thread, has up to the time of this present writing been invented, though elec- 
tricity, amongst other agents, has been tried.” 

These statements are quoted as simple evidence of the well-known 
fact that warp stop-motions were an absolute failure so far as tested in 


ordinary classes of weaving up to the time of our attacking the problem. 


In one of our earlier published references to the art of weaving, we 
made a statement to the effect that no radical change in any vital feature 
of the common loom can be shown as the result of the experiments 
of the last fifty years. This aroused a certain amount of criticism, but 
in order to emphasize the truth of this remark we wish to eall atten- 
tion to the illustrations of the loom manufactured by Richard Roberts in 
1830, which also appears in Marsden’s ‘‘Corron WEAVING.” This dates 
back sixty-five years from the time of our statement, yet it shows the use 
of practically all the mechanical principles employed in the present cotton 
loom. The general design of the framework shows the relative positions 
of all of the parts to be practically identical with those of to-day, while 
the friction let-off, cam shedding motion, swinging lay, protector and 
take-up, could all nearly be duplicated from present looms. It eould 
almost be guaranteed that this loom, with a slight change in certain 
weights and proportions, could be made to weave and produce ordipary 
cloth in as great production as the present trade loom, being deficient 
only in certain conveniences and adjustments which do not materially 
affect either speed or production. In fact, there are common print looms in 
mills to-day that were made over thirty years ago, and yet which run in 


competition with new looms in spite of their worn condition. 


9 
OUR CONNECTION WITH THE LOOM INDUSTRY. 


Although never known as loom builders previous to 1894, we believe 
our influence in perfecting the machine has been uniyersally felt, in the 
same way that our influence on ring spinning has advanced that line of 
industry more than have the efforts of the actual builders of spinning 
frames. 

The first self-acting loom temple was an invention of our ancestor, Ira 
Draper, and it was admitted that the introduction of that device doubled 
the capacity of the operatives at that time. We introduced all the earlier 
automatic let-off motions, such as the Bartlett, Shepard, Cottrell, Draper, 
ete., which fathered every device of the kind now known. We introduced 
the first parallel shuttle motions, including the Stearns, adopted by nearly 
every American loom builder; also the first practical shuttle guards, the 
loose frog, and other minor devices. 

Since entering the field as builders of complete looms we have 
influenced the industry by the introduction of the first practical filling 
changer and warp stop-motion, and haye also reformed the former plain 
loom details by building the first one-hand loom, making the high roll 
take-up practicable, using the first metal take-up roller on American 


looms, building the first American cast iron lays. ete., ete. 


“The Northrop-Draper loom has had many tests and made many records. We will 
now chronicle one that, in romance, surpasses the loom of this make at Tucapau mills, 
Wellford, 8S. C., which ran nearly 24 hours without stopping a second: 

——Young coupie engaged 


against wishes father-—hurried consultation—wed- 
ding party gathered in the dynamo-room—returned the bride finding all her Northrop 
looms running along as merrily as ever.”’—| Textile Excelsior, 


“GOOD WEAVING WORK.—A correspondent at Spartanburg, 8. C., writes us that 
they have weayers at Spartan Mill No. 2 running 30 Draper looms. One is a woman, and 
she has taken off in February up to the night of the 18th, 326 cuts, 51 yds. to cut, which is 
50 35-100 yds. per loom; speed of loom 180, 64x64 goods, which makes 97 56-100 of produc- 
tion. How is that for running Northrop Draper looms?”’—| Textile Excelsior, Feb. 18, 
1899. 
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THE INNOVATIONS. 


What are known as Northrop loom improvements come under two 
heads, those. of filling-changing mechanisms and warp-stopping devices. 
The filling-changer increases production per operative, the warp-stopping 
device does not; and yet the combination of the two, results in utilizing 
labor to double the advantage which would be obtained by the sum of the 
two used separately. 

With the common loom, when the filling in the shuttle is exhausted, 
the loom is automatically stopped, thereby losing a certain amount of 
product. ‘The weaver then goes through the following operations: Re- 
leases the shipper-brake, pushes the lay back, withdraws the shuttle from 
the box or shed, puts in the reserve shuttle, operates the shipper handle to 
start the loom, rubs the cloth below the breast beam to prevent making a 
thin place if light goods are being woven, takes up the empty shuttle again, 
pulls the shuttle-spindle out at an angle, removes the exhausted bobbin— 
or in the case of cop filling, the cop tube—replaces with a new supply of 
filling, pulls offa sufficient length of filling from the filling carrier, snaps 
the shuttle-spindle back into place, holds the filling over the eye entrance 
with the finger, sucks the filling through the hole, and inserts the shuttle 
in its receptacle, where it remains until needed. 

In comparison with this series of operations, the weaver on a North- 
rop loom does not have to come to the loom every time a new supply of 
filling is necessary, thereby taking extra steps, but at infrequent intervals 
can take bobbins from a convenient filling box, pull off a sufticient length 
of filling, apply the bobbin to the hopper notches and wind the thread on 
the hopper-stud with a simultaneous movement. By allowing the hopper 
to get reasonably empty, several consecutive bobbins may be inserted at 
one time. ‘To illustrate the rapidity with which this is done, we haye 
often timed a weaver filling an empty hopper with 15 bobbins in one 
minute. 

Coming to the other attachments, when a warp thread breaks on a 
common loom the machine continues running. The broken thread not 
being operated by its heddle is not raised for the shuttle to pass under, and 
it thereby falls below the cloth, leaving an open space which is more or 


less visible to the eye, according to the character of the cloth woven. 
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Before dropping, however, this broken end, extending from the cloth in 
the direction of the warp, can very easily get tangled around adjacent 
warp threads, making a pick-out and spoiling several inches of cloth. The 
weaver must then stop the loom, loosen up the cloth from the cloth-roll, 
pull the temples back and remove all the filling threads that have been laid 
during the length of cloth woven since the tangle commenced. In many 
mills it is made obligatory for the weaver to stop her other looms during 
this operation. After the pick-out the warp-beam must be turned back, the 
tension of the cloth adjusted and the loom set in motion again. 

When we first applied filling changing devices, we found that the 
weaver, although greatly relieved of manual labor, was even more uneasy 
on account of possible overshots, having more looms to look after. We 
saw it would be absolutely necessary to furnish a protection in the way 
of an accurate warp stop-motion, so that there should be no mental 
anxiety or necessity for alert observation. In a large class of weaving, 
warp breaks are so common that the cloth buyer expects the defects ; 
the manufacturer, therefore, does not always insist that the weaver shall 
immediately repair a warp break. In order to economize time, therefore, 
the weaver often lets a broken thread run until the loom is stopped to 
replenish the filling. It would, therefore, limit the production of such 
looms to apply warp stop-motions. ‘This is one of the reasons why they 
have not been developed up to the time we commenced the introduction 
of the filling changer. Since our introduction of the latter device, certain 
inventors have expected to introduce warp stop-motion for plain weaving ; 
but up to the present time, the number thus sold does not run into 
large figures. A warp stop-motion on a plain loom simply saves in mental 
anxiety. 

The facts, therefore, present this curious anomaly: <A good weaver 
on plain, narrow looms has a capacity of 8 looms; on the same looms with 
warp stop-motion has also a capacity of 8 looms; on looms with the 
Northrop filling changer alone, has a capacity of from 12 to 14 looms; on 
looms with the Northrop filling changer and warp stop-motion, has a 


capacity of 24 looms. 


Necessity 
for warp 
stop-motion. 


A paradox. 
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THE FILLING-CGHANGER. 


Automatic Xeferring briefly to the operation of this mechanism, which must be 
hiling supply. fairly well understood by this time, it might properly be stated at the start 
that we ourselves are still puzzled by the successful operation of the 
devices employed. It certainly does not seem to be mechanically feasible 
to insert a supply of filling in a flying shuttle, which expels an empty 
carrier at the same time and guides the new thread past several detaining 
projections into an angled passageway. Were this feat accomplished with 
the shuttle and lay at rest, it would be sufficiently surprising; but when 
we consider that the new filling-carrier is ‘inserted instantaneously with 
the shuttle barely across the lay, and with the lay itself moving in a direc- 
tion at right angles to that of the shuttle, the difficulty of the problem may 


be faintly realized. 


DETAIL OF CONNECTION 

Between the filling fork which detects the absence of filling and the 

Northrop hopper or magazine which supplies fresh filling. Cop hopper 
shown in this instance. 
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CROSS-SECTION OF A COP-HOPPER WITH 
TRANSFER TAKING PLACE. 


The entering cop skewer has just started the pressure that expels the 
one in the shuttle. It has still to move some distance. The expelled 
skewer is not empty in this instance, as it illustrates a case in which the 


filling thread broke while weaving. 


Mechanical 
operation, 
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In the Northrop loom the filling carrier takes the form of either 
the usual bobbin or cop skewer, with the difference that each has large 
metallic rings applied at the head end which serve to engage notches ina 
forked spring which is secured to the shuttle body. The bobbin or 
skewer is held in a circular hopper by suitable pockets, the carrier having 
a rotary movement to bring them successively into proper operating 
position. The end of the filling is extended from the carrier and wound 
around a stud. When the ordinary filling-fork detects absence of filling at 
the opposite end of the loom, a rod is turned, which puts a transferring 
device into operative engagement with the advancing lay; at the same 
time a protector finger reaches forward to ascertain whether the shuttle 
is in proper position to receive a fresh supply. If everything is all right, 
the transferrer—shaped something like a hammer—presses a fresh sup- 
ply into the open top of the shuttle, pushing the spent carrier out through 
the open bottom of the shuttle, down into a receptacle. If the shuttle 
did not reach home, or should it rebound too much, the shuttle-position 
detector will not allow the operation. As the lay turns back, the shuttle 
is thrown across the loom and the thread unwinds from the carrier, enter- 
ing a slotted passage-way in the shuttle-eye. The lay then beats the filling 
up and operates a cutter attached to the temple, which severs the end 
of filling which extends from the cloth to the stud before mentioned. 
When the shuttle is thrown back, the filling thread is led into the side eye 
from its new position inthe cloth, and the ordinary operation of weaving 
continues. Should the shuttle fail to thread—or ‘‘misthread” as we 
term it—or should there be no filling supply transferred for any reason, 
the loom will stop through a device actuated by repeated failure of the 
filling fork. 

It is therefore evident that a filling changer includes four distinct and 
separate mechanisms. It might be pertinent here to dwell on this fact 
enough to call the attention of ambitious inventors to the probable neces- 


sity of evading four distinct lines of patents before competition is possible. 


“We have 48 of these looms in one mill, all operated by three weayers; they are pro- 
ducing about 96 per cent. of continuous running; it is our opinion that each of these 
weavers could easily attend 20 of these looms on this class of goods.”’—[ F’. M. Messenger, 
Agent Grosvenor Dale Mfg. Co. 


15 
THE WARP STOP-MOTIONS. 


We have a wide range of devices to accomplish the purpose of stopping 
the loom on the breaking of a warp thread, each haying its legitimate field 
and neither including all the possible advantages. 

We started by limiting ourselves to the weaving ot two-harness goods, 
but have now shipped thousands of looms to weave with three, four and 
five harnesses, and hundreds of looms to weave with dobby heads. We 
haye warp stop-motions that can be applied irrespective of the number 
or manipulations of the harnesses or their heddles. 

Our steel harness stop-motion uses the heddles themselves as detec- 
tors, thereby simplifying the loom and adding nothing to the cost of draw- 
ing-in. Wherever the goods are suitable, we recommend this pattern, 
because of the ultimate saving in cost; for these heddles will wear indefi- 
nitely, and as they automatically space themselves the mill does not have 
to store away thousands of frames only suitable for certain weaves. This 
free lateral movement also allows the weaver readier access to repair 
broken warp. We have as yet only adapted the steel harness to two- 
harness work, although we expect to enlarge its field. 

As we have found it absolutely necessary to leave the lower ends of 
the heddles free, we find they are not adapted to weaving goods 
where they may have a chance to sway abnormally. Figuring the re- 
pairs and replacement of the usual cotton harness at a dollar per year, 
to say nothing of the loss in interest and the extra stock carried, it will 
be seen that an indestructible, self-spacing heddle has great advantages. 
No other builder of loom attachments has ever introduced a successful 
heddle stop-motion. 

In the earlier use of our steel harness it was claimed that our steel hed- 
dles broke more warp than the twine heddle. This may have been true at 
the time, yet the advantages were more than enough to compensate. After 
exhaustive tests, however, we are now convinced that our present construc- 
tion of steel harness using double bars for each shade to divide the threads 
and allow greater freedom, will actually break less warp than any harness 
known. Ona series of looms with print warp and similar conditions apart 


from the style of harness used, we found that the average breakage of 
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CROSS-SECTION OF E MODEL STEEL HARNESS LOOM. 


(Shuttle positioning device is different from that in perspective view of - 
E model, and hopper is for cops instead of bobbin, Pulleys are at the left 
hand on this loom.) 

This cut gives a good detail of the cloth winding device on our high 
roll take-up. Also shows hand adjustment of harness jacks. 

The detail of the warp-stopping connection cannot be shown in this 
cut, as the devices used are not on this half of the loom which appears in 


the cut. 
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warp for months averaged 11 breaks for the steel har- 
ness, and 'l4 breaks for the twine harness. We have 
had warps in past years that averaged better for twine 
harness, but we see no reason why the steel harness 
should not continue its relative proportion under such 
circumstances. 

Our next class includes a drop-wire device, applied 
between the heddles and the lease rods, each detector 
serving for two or more threads. ‘This has been widely 
used on looms having more than two harnesses, and 
also to a great extent on two-harness goods in competi- 
tion with the steel harness. Weare the only builders 
of a warp stop-motion of this nature, where one detector 
governs more than one thread. 

Our third class of stop-motions ineludes the use 
of a detector for every thread. The advantage of the 
idea is that it may be applied irrespective of shedding 
conditions. The disadvantages include a greater ex- 
pense for drawing-in and a greater number of drop- 
wires is necessary. 

The only competition which has sprung up since 
we first introduced warp stop-motions, has come from 
this class of devices. As we had naturally covered the 
vital points with our patents, this competition has been 
limited in certain important mechanical ways. As usual- 
ly applied, such drop wires are in a position back of the 
lease rods, where the breakage of a thread does not im- 
mediately lessen its tension at the drop-wire, so that it 
does not act quickly, and may not serve for the in- 


Cut No. 1 shows our regular steel heddle. 

Cut No. 2 shows the detector used to control more 
than one thread. 

Cut No. 3 shows the single thread detector. The 
lower slot can also be made as a hole, in fact we have 


_adopted the use of a hole in preference since the cut was 


made. 


Drop wires. 


Limits of 
competition. 


CROSS SECTION OF D MODEL LOOM. 


Hung up with five cotton harnesses, lay in forward position. The 
warp stop-motion is of the style where one detector serves for several 
threads. 


“In reference to loom fixers, we had no trouble whatever in taking fixers from the 
Whitin and other make of looms, and in a very short time have them running successfully 
the Northrop loom, Our looms (at the Tucapau Mill) are placed in two rooms, 160 each; 
we have four fixers running 80 looms each. If the looms were so arranged that we could 
put them on 100 looms each, we would do so; in fact, the men tell us that they have less 
fixing to do on the Northrop loom than on the ordinary one; the Northrop running with 
one shuttle calls for less adjustment of picking straps, ete.”—[H. D. Wheat, Agent of the 
Gainey Co. 
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tended purpose of preventing a mis-pick or cloth defect. We overcome 
this special trouble by making our Detectors do the leasing, thereby Detector lease. 
doing away with the rods. This idea is of course well protected. 

Several unexpected advantages have resulted from this radical change, 
it having been found that the warp breakage is materially lessened. 
Another advantage granted by our patents protects us in the use of ser- 
rated engaging devices, to prevent twisting and bending the thin, flat Serrated 
stock of which drop wire detectors are usually manufactured. Competitors Ye" 
are forced to contact with a twisting strain, and to prevent damage must 
make the action so delicate that the parts are necessarily less efficient and 
less easily kept in order. As we have before stated, the mere competition 
of warp stop-motions is of little moment, for without a filling changer the 
warp stop-motion itself is practically impotent, except in the limited field 


of drop box looms which is already largely covered. 


WARP BREAKAGE. 
In our experiments to lessen warp breakage, which have been very 
elaborate, we found that the use of devices to govern the tension of the Tension 


i : ‘ ; : adjusting 
warp in such a manner as to allow it to yield under its greatest strain, are 


devices. 
very desirable, when the style of the goods woven will allow their use. 
The simplest device that we know of is our Durkin thin place preventer, 
which was originally designed to prevent thin or thick places in the cloth, 
but which is even more yaluable on account of lessening warp breakage. 
With our earlier patterns there was some difficulty in adjusting the tension 
of the spring to the goods woven, but recently we have adopted a system of 
adjustable stops on the preventer which govern its action independent of 
the spring. We recommend this device on all light goods. For heavier 
goods we use a cam-controlled whip roll, which holds the yarn at the beat 
and reduces the strain when the harnesses are open. 


“The manufacturers are perfectly willing to try any new deyice that may come out in 
the way of new machinery; and no better example of that can be given than the fact that 
the automaticloom has found its home in the South almost exclusively, and the advantages 
of the automatic loom are, by the Southern manufacturers, deemed to be very much in its 
favor, as against the ordinary running loom. Several manufacturers said, in fact, that 
it was not hard to secure 97 1-2 per cent. of the full possible production of the loom.’—{ Mr. 
Mercer, N. Y. Journal of Commerce. 


E MODEL LOOM WITH FEELER. 


Large can is used to enable the dropping bobbin to drag out the length 


of filling cut by the extra thread cutter. 


“Now, by no possibility can the strain which the North could be subjected to by the 
South be so great as the strain the Northern mill has to sustain from Northern mill, and 
the Southern mill from Southern mill; for the same causes may be found in operation in 
the South that produce the differences in the North. The differences of this pronounced 
type are created by the introduction of the so-called “automatic”? loom. When, by this: 
change, 50 per cent. in the weaving-cost can be saved, it is obvious that it will not take 
long to convince mill-owners that it is profitable to discard the loom which was satisfactory 
until very recently, and to adopt the new loom by which an expert weayer can turn out. 
from two to three times as much cloth in a week.’’—{[ Jacob Schoenhof. 
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PERFECT CLOTH. 


When invention attempts to duplicate hand labor, it usually starts with 
work that is almost automatic with the operatives, and then attempts to 
invade the field where judgment is thought necessary. Our loom was first 
adapted to the plainer kinds of weaving, where certain defects are passed 
over by the buyer. For instance, in the weaving of two-harness goods on 
common looms, there is no attention paid to the fault of two threads in one 
shade opening; it is also not important that the weaver should insert the 
new filling precisely at the point where the last end of yarn was woven off. 
The original Northrop loom was no better in these respects, for the filling- 
fork, which governs the insertion of fresh filling, does not detect the 
absence of filling in time to supply the new thread immediately. When we 
came to cloth woven with more than two harnesses, we were confronted 
by a demand that the pick must be matched. We were inclined to accept 
this decision as final, and kept our inventors busy for years on the prob- 
lem. Meanwhile, certain of our customers started Northrop looms on 
goods weaving with more than two harnesses, at their own risk. It was 
immediately noticed that on three-harness goods Northrop loom cloth 
would even average better than the same cloth made on common looms, for 
the delay in action from the filling fork to the hopper was sufficient to 
insert the fresh filling in the proper sheds at least two-thirds of the time; 
while the common-loom weaver, who is rarely made to pay any attention 
to matching the pick, naturally inserts the new filling in the shed left open 
by the loom when stopped, which is rarely the proper one. It must be 
understood that it causes no apparent fault in the usual cloth if a full pick 
is put into the same shed with the broken pick. 

Coming to four and five-harness goods, and the necessity in certain 
cases on two and three-harness goods, of making absolutely perfect cloth, 
we saw it was inevitable that the fresh filling should be supplied just 
before the old filling expired. It was evident that the possible methods 
of accomplishing this result included a preliminary spinning of an exact 
length of yarn, or the detection of the change in yolume in the shuttle at 
the proper instant.» After trial in both directions we found it more 
feasible to use the latter idea, and after the usual process of evolution, 


through at least a dozen distinct stages, we have produced what we call 


Imperfections 
in cloth. 


Possible cure. 


Our feeler 
device. 


Auxiliary 
thread-cutter. 


Fork retarder. 
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a ‘*Feeler” mechanism, actually determining its action by touching the yarn 
in the shuttle to know when it has woven off to the proper extent. 

After this was accomplished, it was found that the harder problem 
was yet unsolved. The bobbin or cop-tube, containing the few yards of 
unexpended filling which was ejected from the shuttle, still left a thread 
running from the spent bobbin receptacle up through the shuttle-eye to 
the cloth. It was evident that this must be severed in order that the 
shuttle should not drag this end back into the cloth, together with the 
fresh end from the new supply. The original thread cutter, which severs 
the filling thread extending from the cloth to the hopper-stud, could not 
accomplish the purpose, as it could not be made to contact with the second 
thread at the proper time. An entirely new device was therefore neces- 
sary, and the proper mechanism has finally been devised. The attaining of 
perfect cloth is not possible without some sacrifice. It must be figured 
whether the gain is worth the additional expense for extra mechanism, 
care of extra parts and the added expense of waste left on the ejected 
filling carrier. Where it is not absolutely necessary on four and five 
harness goods that eyery pick should be accurately matched, we can apply a 
simple device to the cam follower hook with which the filling fork engages, to 
delay the action of the hopper for two additional picks; and as in the regu- 
lar operation of our filling changer there is a natural delay of from one to 
three picks, the extra two vacant picks will prolong the shed so as to show 
no serious change in the pattern. This simple idea has been found to be 
perfectly practical, the goods woven after its adoption having been judged 


equal or better to those from common looms in the same mill. 


“Of course, if the weaver refuses to mind more than eight looms, then there is not a 
saving but a loss by introducing them, because they cost very much more than the old 
ones. If the laborers persist in this, they, of course, will succeed in doing one of two 
things, either stop the improvement and therefore prevent the development of the only 
method New England has of successfully competing with the South, thus permanently 
forcing New England into the position of a defzated industry, or else—what is even worse 


—force the introduction of an inferior population that will work for less wages and use 


» the new looms too.’”’—[ George Gunton. 
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SHUTTLE-CHANGING DEVICES. 


It might be well to refer briefly to a separate class of filling changers 
on which a great amount of inventive energy has been expended. When 
attempting to devise a method of supplying filling automatically to looms, 
it naturally seems simpler to replace the shuttle itself than to attempt 
replacing of the filling within the shuttle. We ourselves labored for 
months in this line, and while we produced a device that was mechanically 
operative, we learned certain inherent defects. 

The primary object of a filling changer is to save labor. On reflection, 
it is evident that the only labor saved by a shuttle changer is that expended 
at the common loom by starting up the stopped loom, and also, possibly in 
reducing the amount of steps taken. ‘The labor of emptying the shuttle, 
replacing its supply and threading it, is still necessary. There are also 
certain associate evils, as the use of a large number of shuttles involves 
trouble in the setting of the pick by the loom-fixer, as it is impossible to 
eet them to wear alike and box uniformly. Of course, at slow speeds and 
with a small reserve supply, this is not so prominent. Slow speed, 
however, will not be countenanced by the purchaser, and a small reserve 
defeats the real utility of an automatic supply. 

Considered as a mechanical problem, it is found that it takes more 
parts and more ingenuity to make a successful shuttle changing device 
than to change the filling in the shuttle. It is easier to insert a round 
object into spring jaws than to remove the confines of a shuttle box and its 
binder pressure, and reptenish the awky rardly shaped shuttles. While our 
‘ll-wishers are continually heralding the numerous shuttle changers 
destined to drive us from the field, we have yet to hear of any continued 
successful operation of any one section of shuttle-changing looms. While 
individual looms, or small numbers, have been mechanically run, no figures 
have yet been made public which prove that a weaver can gain more 
production or run more looms with shuttle-changers than without. We 
have certainly heard of weavers running certain numbers of such looms, 
but such statements are valueless when not accompanied by figures giving 
the production. A common loom weaver might be given twenty looms, 
providing the owners were willing to accept a small and inferior product 


from each. 


Shuttle 
replacement, 


Difficulties. 
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Plain looms. 


Guarantee. 
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OUR COMMON LOOM. 


We have made hundreds of Common looms, since starting to introduce 
weaving machinery, for customers who were not ready to try the automatic 
attachments, but who foresaw that they might need them and therefore 
wished to have a loom to which they could be applied. As our royalty 
profit is ample to cover extras, we have not been forced to cheapen at the 
expense of utility or scrape a few cents margin by light or inferior con- 
struction. Many of the extras which we furnish free are listed at additional 
figures by other builders. 

Our common loom is simply the Northrop loom, minus attachments, 
with a slight change at the filling-fork. As we sell this higher grade 
machine at market prices, there is no incentive for us in the present profit 
between. competitor’s costs and our selling price. We look, however, to 
the future somewhat, and realize that we shall some day get our profit in 
royalty from the inevitable application of the filling-changer and warp 
stop-motion. 

Under the conditions of construction it is of course absolutely guaran- 
teed that the improvements can be applied at any time required. his 
cannot be true of looms made by builders who have had no license under 
which to use our improvements, for they are not acquainted with the 
technical details that are highly essential for correct operation. Thousands 
of such looms have been sold, but we can be held responsible in no wa y for 
the ultimate disappointment of the purchasers. The changes in their con- 
struction usually consist in putting on back binders and making a few minor 
changes in patterns, copied from looms we built years ago. Those who 
think they may never wish the Northrop devices can make a good business 
turn by buying our common loom, for we consider it far superior to any 
other, and it contains patented improvements which cannot be duplicated. 
Some of these include our one-hand construction, high-roll take-up, 
improved Bartlett let-off, patent filling brake, patent beam-lock, patent 
binder bushings, and other valuable features. In details of construction we 
furnish extra weight and strength in parts, have new and improved designs, 
and are always ready to adopt any improvements that can make the 
loom better in any way. 
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OUR VARIOUS MODELS OF LOOM. 


OLD STYLES. 


A MODEL (also called 1894 pattern). Now obsolete. This was the 
original loom sent out on the Queen City, Tucapau, and other early 
orders. It had shorter lay and shuttle box than we now use, Mason 
take-up. plain rocker motions, etc. 

The cut shows two of these A Model looms with steel harness con- 


struction, Shepard let-oft, and old right and left hoppers. 
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B MODEL (also called 1895 loom). Also obsolete. This pattern was 
continually improved and was our standard for prints and other light 
goods until 1898. It had a wider frame than the A model, longer shut- 


tle boxes, new take-up, Stearns rocker and one hand construction. 
C MODEL (also called 1896 loom). Also obsolete. This was our first 


heavy pattern loom. It was of the one hand construction with heavy 
design throughout. 


The cut shows the B Model, and illustrates, among other details, our 
? | Q 


take-up construction as used before the high roll was adopted. 


NEW STYLES. 


ALL HAVE HIGH ROLL TAKE-UP. 


D MODEL.—Heavy standard. 


Cut shows dobby head applied. (See also. frontispiece.) The take-up 
on this special style of D Loom is of the worm gear variety. 


“In New England to-day the price of weaving on the ordinary looms, with the last ten 
per cent. that has just been given, is nineteen and eight-tenths cents—say twenty cents— 
per cut, that is, for fifty yards. A new loom has been invented by which the weaver 
can mind about twice as many, and therefore the price per cut. is reduced about one- 
half. These are what are called the Draper looms. . . . . In the South they have 
hardly any other kind of looms; they have the best. I saw one woman minding twenty- 
fourlooms. . . . . The price they pay for fifty yards in South Carolina is six and 
one-quarter cents. The operatives of course, even at this rate, are earning more than 
they eyer earned before. . . . . George Gunton. 
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E MODEL. 


Regular pattern for prints and sheetings 


Cut shows a steel harness bobbin filling FE Model loom as made in 1898 
and 1899. 


This is the construction on which our largest orders have been 
taken and on which we are now busy. 


2 inches and wider. 
with compensating let-off for two beams, triple cranks, compound 


F MODEL.—Extra heavy pattern for goods 7 Made 
spring cloth-winder, friction pulley drive. 


SPECIAL 


STYLES. 
CG MODEL. 


Special frame. E model weight with D model depth. 
We have no cuts to show these two latter styles. 


H MODEL. 


Heavy pattern side cam loom. 


E, D and H have similar dimensions. 
Cut shows H Model with 8 harnesses. 


Other models will follow as we continue to meet the varied conditions 
of an expanding trade. 


“I June, this Draper company, in order to fill the orders that were pouring in, for 
looms, built an addition 270x180 feet, to the iron foundry, and aiso an addition 150x120 feet 
(four stories high) to the setting-up shop. These extensions increased the capacity of the 
plant to such an extent that the working force was increased from July Ist, when it num- 
bered 1,200 hands to over 2,200, the number on the pay roll yesterday. 

The company finds its facilities still inadequate, and has outlined means to still 
increase the capacity of the works, so that three thousand men will be employed.’—| Bos- 
ton Herald, Dec. 18, 1899. 
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NORTHROP LOOM DIMENSIONS. 


EK, DAND H MODELS. 


| 


| Length of | Length of | Length of Proper 
Lay for | Lay for Lay for Total Greatest Width 
ty 141, inch 1524 ineh 153% inch Length of Width of setween 
size. Shuttle. Shuttle. Shuttle Harness Cloth at Beam 
634 inch 73g inch 8 inch Shaft. Temple. Heads. 
Bobbin. | 30bbin. Bobbin. | 


28 inch.| 76 inch. inch.} 34 inch. | 31 inch. | 32 inch. 
30 inch.| 78 inch. | 7914 inch.) 80% inch.| 36 inch. | 33 inch. | 34 inch. 


774 inch.| 78% 
Q 

32 inch.| 80 inch. | 8114 inch.| 8244 inch.| 38 inch. | 35 inch. | 36 inch. 
Q 
2 


36 inch.| 84 inch. | 85'4 inch.| 86% inch.| 42 inch. | 39 inch. | 40 inch. 
40 inch. | 88 inch. | 8914 inch.| 90's inch.| 46 inch. | 43 inch. | 44 inch. 
50 inch.| 98 inch. | 9914 inch.|100!4inch.| 56 inch. | 53 inch. | 54 inch. 


Depth of Loom from full 18 inch Yarn Beam.to 18 ineh Cloth Roll: 
E Model, 5016. 
D and H Models, 5314. 
For proper width between Beam Heads we recommend 4 inches more 
than size of loom. For those desiring extra space we supply Beams 51s 
inches wider than size of loom. 


F MODEL LOOM DIMENSIONS. 


Proper Distance 
Size | Length | Available Space| Greatest Width _ Between 

a ie | Over All. | for Harness of Cloth Outside Heads 

| Shaft. at Temple. of Yarn Beams. 
Tannen i .260Inch: 79 ineh. 75 inch. 78 inch. 
76 inch. | 130 ineh. 83 inch. 79 inch. 82 inch. 
82 inch. 136 inch. 89 inch. 85 inch. 88 inch. 
90 inch. | 144 inch. 97 inch. 93 inch. 96 ineh. 
100 inch. | 154 inch. 107 inch. 103 inch. 106 inch. 


Largest diameter of Cloth Roll, 17 inches. 

Largest diameter of Yarn Beam, 1614 inches. 

Largest distance between Beam Heads (outside Heads) 6 inches more 
than size of looms. 

Depth of loom from full 164 inch Yarn Beam to 17 inch Cloth Roll, 
545¢ inches. 

Use two Beams in a loom. 
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LOOM CONSTRUCTION. 


We believe our general improvements in the loom and its parts are of Improvements. 
ereat importance apart from the added novelties. We have endeavored not 
only to adapt from the best looms of other builders, but also to improve on 
them whenever possible. With our wide lee-way of profit, we could afford 


experiments that were denied the builder of common looms. 


ONE-HAND DESIGN. 


We have uniformly adopted the plan of making our looms ALEOL ONE! “Gaetand 
hand—that is, instead of being in rights and lefts, our shipping mechan- construction. 
ism and take-up gears are always at the left of the loom, with the hopper 
always at the right of the loom. We must of course change our pulleys 
in order to meet the requirements of the belting, and when the pulleys are 
on the right hand of the loom the belt is shifted by a simple cross connec- 
tion. With this system, we not only avoid a great many right and left 
designs, but we aid the weaver by training him to use the same motions for 
similar results. It is well known that with the old custom, patterns 
would vary sufticiently so that there was not uniformity of action, the 
fixer being required to learn the peculiarities of two different mechanisms. 

In spite of the simplicity of the idea we are apparently the only loom 
builders who have thought of this method. We have of course protected 


the details by patents. 
LET-OFF. 


We have improved the original Bartlett let-off in many details giving Let-off. 
special care to the adaptation of proper gears to various weaves. While we 
know our construction is certainly superior to the older forms, we think it 
possible that some of our present experiments may materialize in a still 
later form, which will be even better suited to the purpose. We shall, of 
course, allow our customers to profit by any improvement the minute that 


we are sure of its success. 
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DETAIL OF THE CLOTH WINDING DEVICE 
ON OUR HIGH-ROLL TAKE-UP. 


(See also sectional views of looms on pages 16 and 18.) 


“In conversation with one of our most prominent manufacturers this week, who has 
just returned from a trip through the South, he informed us that he took especial pains to 
visit a mill making print cloths, where it had all Northrop looms, and that he never saw 
nicer woven goods, and made at a cost which we are not at liberty to state, but it was 
very low indeed.’’—{ Boston Journal of Commerce. 
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TAKE-UP. 


It is often necessary to weave goods having considerable length in one 
piece, the usual limits being within a diameter of the full roll measurement 
of 18 inches. It has been the custom formerly to build special looms for 
this purpose. With our high roll take-up, however, we can weave cloth of 
any length desired up to the 18-inch roll. Even on goods where long rolls 
are not necessary, it is often a help to the weaver to be able to take off the 
cuts when convenient, rather than being forced to watch for any special 
cut marks. 

The introduction of our high-roll take-up has been so uniformly suc- 
cessful that we use it on all our looms, irrespective of type or class. The 
advantages are evident when the conditions are understood. When the 
take-up is some distance from the fell of the cloth, there is an opportunity 
for shrinking or wrinkling that cannot exist where the cloth is stretched 
over the rough surface of the roll, almost immediately after it is formed. 
The width of the goods is made more uniform, and the picks are more even. 
While the principle of running the cloth directly on a roll is not new, the 
difficulties of designing a proper arrangement for winding the cloth under- 
neath the roll have prevented wide adoption—in fact, we are the first 
American loom-builders to attempt to use the idea. Our rack and worm 
motion allows the cloth to be removed from the roll at any time, and it is 
wound hard and even. The coil spring on the gear shaft can be set to reg- 
ulate the tension as desired and the action of that spring is theoretically 
perfect for the purpose, as it keeps the pressure practically uniform. Cut 
motions operated by the weight of the cloth itself must necessarily start 
with a very light pressure, increasing as the weight increases. The pre- 
liminary looseness often allows the cloth to wind over at the edges in an 
objectionable manner. One of the advantages in construction with our idea 
is that it enables the breast-beam to come outside of the cloth, to protect it 
from blemish when the weaver leans over the loom. Another advantage of 
the high roll is that it helps to take strain off of the temples, thereby pre- 
venting a certain amount of warp breakage. 

In striving after cheap construction, we are afraid that American 
loom builders have made one serious error. We naturally followed the 


custom at first, but encountered such serious difficulties that we were 


Length of 
cloth roll. 


More uniform 
width. 


DETAIL OF LACEY TOP RIG. 


Cut also shows our worm gear take-up with the let-back modification. 
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glad to find an casy though expensive way out of them. We refer to 
the practice of making the cloth-roller of wood, which is certain to 
shrink or swell more or less in use, thereby not only breaking or 
loosening the filleting, but also varying the picks in the cloth. Looms 
which are geared for a definite number of picks must vary more or less 
both ways when using a wooden roller. Of course the general result of 


id 2 


yards per pound for the entire product may be uniform in a year’ 
production, but a uniformity made up by averaging known variations in a 
supposedly standard product is hardly a proper practice. We believe a 
great many foreign looms are made with metal rollers, and while we have 
copied their principles we believe our construction to be superior. We 
use sections of wrought iron pipe, which of course cannot change their 
diameters, and insert wooden plugs by which to attach the fillet. 

With certain styles of goods it is necessary for the take-up motion 
to let back more than usual when the filling changes. Our take-up motion 
is made adjustable by the removal of a cotter pin so that it can let back 
from one to four teeth, as desired. In some goods it is better to run the 
chance of a thick place than to allow the slightest chance for a crack of any 
kind. 


SHEDDING MECHANISM. 


For two harness work, we use the ordinary straps and jacks for two 
harness cotton harness, and a peculiar strapping, with side guide rods on 
our steel harness. 

For 3, 4, 5 and 6 harness, we recommend our Lacy top rig, which will 
take either number by slight change in arrangement. This device is 
simple and durable, is alwaysin place to hang a warp, does not wear out 
straps like the ordinary devices and is easily adjusted. It is similar to 
the Crompton & Knowles head, but contains important additional im- 
provements. 

Our cams and cam drive are applied with special reference to ease in 
making changes. Several points which we have discovered will be found 
of great convenience to the loom fixer. 

We also equip looms with side cams and arrange for Dobbys when 


desired. 


Metal rollers. 


Letting back. 
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37 
BINDERS. 


Our binders are pivoted on an eccentric stud, so that they may be ad- Eccentric 
justed front and back by loosening the upright bolt and turning the bear- *dustment, 
ing. ‘The pivot is also fitted with a rawhide sleeve that is not subject to ex- 
cessive wear. This latter device is known as the Raby bushing, and was in 


use on thousands of looms with great suecess before we bought the patent. 


BRAKE MECHANISM. 


We employ a simple and convenient filling brake, which is actuated 
whenever the shipper is released. The operative raises a finger to remove 
it, and on pulling the shipper handle the parts automatically re-set them- Automatic 
selves. We have lately perfected the adjustment so that by proper care it *°U"S- 
is possible to absolutely prevent the slight cracks in thin goods which may 


be caused when the loom is stopped. 


The cut on the opposite page is the curious effect of a photograph 
taken from above the loom, with the camera pointed downward. The con- 


struction is of the cotton harness type, with cams for five frames. 


Quotations from reports made by users of Northrop looms before the 

N. E. C. M. Association. 

“Weavers make more money with less expenditure of labor.” 
“Weavers are running 16, 20 and 24 looms.” 
“Average warp thread breaks are 10 per loom per day.”’ 
‘‘Less than one per cent. of seconds.”’ 
Looms are run during the noon hour without attendance.” 
‘Help prefer to run these looms.”’ 
“Does not require as much skill to run the Northrop loom.” 
“Quality of cloth is better.” 
“Less fixing to do.” 


Reed. 


Bobbin or Cop. 


Let-Off. 
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Pulleys. 


Equipment. 


Pickers. 
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INSTRUCTIONS FOR ORDERING NORTHROP LOOMS. 


Send for enough specification blanks to fill out one for each size loom. 

Send half a dozen pieces of different reeds, to help us fit fliter. Reeds 
vary so much, one piece is not sufficient. As the contraction on our high 
roll take-up is considerably less, on certain classes of weaves, than on other 
looms, it would be well to write us before ordering new reeds. The max- 
imum reed space is 5’! wider than the size of the loom. 

It is necessary to send several sample cops with mule spindle or bobbin 
and spindle. Bobbins are patented and must be ordered through us. At 
least 200 to a loom should be provided. When cops are used we send 
twenty skewers with each loom. ‘These are charged extra. 

We furnish Bartlett, Shepard or Friction let-off, or Bartlett and Fric- 
tion combined. On F model looms we furnish a Compound let-off. 

Our *‘High Roll” construction admits of winding any diameter cloth roll 
up to 18/’.. Embodied with this we have three separate styles of Take-up. 

Our regular pattern takes up with every pick, and lets back to prevent 
thin places. 

Our Worm Take-up is a positive take up, without the let back feature, 
and is especially designed for corduroys, velvets and similar fabrics, which 
require 200 picks per inch and above. 

Our worm 'Take-up with Let-back is designed for those who require a 
positive take-up, and still desire the let-back feature. (See page 34.) 

We furnish the regular top harness motion or the Lacey compensating 
motion. 

We also adapt our loom to take the Stafford or Crompton Dobby. 

Drop-wires and heddles are extras, and should be ordered in sufficient 
quantities for extra drawing-in sets. It is well to order about 20 per cent. 
more drop wires or heddles than the looms figure for this purpose. 

Regular size of pulleys, 12’ diameter, 2° 1-4!’ face, for 28 loom. 
14/’ diameter, 2 1-4'’ face, for 40'/’ loom. We strongly recommend this 
width of face, as wider pulleys are much more troublesome in shifting 
belts. 

We furnish looms with filling-changer, warp stop-motion, check stands, 
shuttle guard, filling-forks, one shuttle, one and one half beams per loom. 
No leather parts. 

Pickers must be of short pattern, not projecting above shuttle box. 

We furnish sample sets of strapping and pickers, without extra charge. 

Write for additional information if necessary. 
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BOBBINS AND COP SKEWERS. 
No. 1. Represents our early type of bobbin—now discarded. 
No. 2. First abandonment of groove at base. Sor 
Fs) Patterns of 
bobbin. 


No. 3. Standard pattern with Claus step for ordinary yarn. 

No. 4. Special Queen City pattern. 

No. 5. Standard for coarse filling. Note also the base made larger 
than formerly. We expect to fit all our new looms to take this bobbin, as 
it will have greater strength and be less affected by reaming. Of course, 
all the other patterns can have this same base. In ordering filling spindles 
for this new bobbin be careful and specify the large cup. 

No. 6. Feeler bobbin for use with feeler or mispick-preventer looms, 
extra ring on base. 


No.7. Cop skewer for cop looms. 
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Our bobbins and cop skewers are made in three lengths 
1. 6 3-4 inches long for traverse of 5 1-2 inches. 
Dimensions. Te es oko eee sh a Ad r oaths Lata ane 

3. 8 66 46 6s 66 bs 6 5=4 66 

The exteriors shown in the cuts are used on all three lengths. 

We have many additional contours to suit the whims of customers, 
but the above are approved by use. 

All bobbins and cop skewers must be ordered by us. ‘They are patent- 
ed articles. 

We insist on this simply to protect the successful operation of our 
looms. We do not take profit enough to pay us for the trouble in handling 


this part of the business. 


THREAD-CUTTING TEMPLES. 


The device shown in the cut has now been 

Trimming the F . i s ‘ 

pee In use over two years without material change, 
ge. 

and we consider it reliable and satisfactory as a 

thread severing device to prevent fringe from 


the bobbins of yarn supplied by the filling- 


changer. The jaws will not cut the loose ends. 


common to ordinary weaving, which result 


from the filling running out at the side of 


the warp. 


“A satisfactory test was observed by the writer at the Tucapau Miils, Wellford, S. C., 
where, with but three months’ experience, weavers cared for an average of 13 looms each; 
six weeks later an average of 15 looms per weaver had been reached.”’—{ F. B. deBerard. 


NO. 


16. 


4] 


SHUTTLES. 


We make a great variety of shut- 
tles, as we have customers who,still 
prefer some of our earlier varieties. 

The cuts show our present stand- 
ards. The springs are alike in both. 

The eye in No. 16 is well known 
and tried. 

The No. 33 eye threads up better 
With cops and can be used on filling 
spun with a reverse wind. 

These eyes are used in three dif- 
ferent lengths of shuttles. 
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SHUTTLE NUMBERS. 
We only give those which are standard. We have special shuttles for 
special customers who can order by the number on the bottom. While we 


now use only left hand shuttles, the same number does for both hands. In 


Directions for ordering for right hand looms, specify as follows : 


ordering. ae s : 3 =5 
“One hundred No. 16 Shuttles—Right Hand. 

WE MAKE THREE LENGTHS OF SHUTTLES :— 

Short——For 63; inch bobbin or cop—14!4 inches long. 
Medium—For 734 inch bobbin or cop—15}¢ inches long. 
Long-——For 8 inch bobbin or cop—1534 inches long. 

FOR STANDARD LOOMS :— NUMBERS TO ORDER BY 
Short Bobbin Shuttles, No. 16 No. 26 
Medium Bobbin Shuttles, No. 13 
Long Bobbin Shuttles, No. 18 No. 40 

For FEELER LOOMS :— 

Short Bobbin Shuttles, - No. 22 No. 43 
Long Bobbin Shuttles, — . No. 23 No. 42 

For STANDARD LOOMS :— 

Short Cop Shuttles, No. 33 
Medium Cop Shuttles, No. 35 
Long Cop Shuttles, No. 38 
FoR FEELER LOOMS :— 
Short Cop Shuttles, No. 34 
Long Cop Shuttles, No. 39 
Numbers in Nuinbers in 
this column this column 
have eye like have eye like 
No. 16. No. 33. 
LOOM SALES. 
Introduction. Our list of loom orders starts on the next page, and furnishes the best 


evidence of merit that could be conceived. 
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MAKE-UP TO JAN fei bs Deel UO: 


| 
| | No. of 
No.of | iP sar 
complete | No. of | Stop- | 
NAME OF CUSTOMER. Northrop) Plain = motion ‘Total. 
Looms Looms. applied 
sold. to old 
Looms. 
Pmoskeag aM to") CO. acceh nny Nie Ls 26h Ait ease 8555 9816 
BRT Ven LLO is Oeics coe ees, Saat TS Pil oe Stee | 4 122 
Mande CO ae ean per: Teas A) Seaitee kt Sete leo Mere stelca 20 
Aurora Cotton Mills oi. ccc. T.| Giie bee ie state: Baar: 96 
“Avbeville Cotton ‘Mills%.< .........:. eed fic OAD iit ete oa ected (Pere Cees oe 940 
ereushnet, Mills’ Corpi)c280.2: Mass.) 418 Dy Nee greta 420 
Ateliers de Construc. Ruti........ Switz. | 2 ef Wizbsee eter h a oe. 2 
NU ATIC TIE, Ge Oe ela aR NP ne a tt ae uvels oO Baty ic cen en ] 81 
Atianuc: Wotton Mills ooo... Mass. dip fol, Oe den eet 1 13 
ATER FEA 09 WERE BRP (PRX SA sce Oe ea Mex. | US) ase Are (ES) By ee lh 
eres leh CLOT, Vics tote. eee ens cid a Ga. BO fcReon en tae pl teak oes eat 32 
Aiken Mfs.'Co. (Mason)... .....:. Sane 13 13 
Anderson Cotton Mills........ 0.0.0... Secs DA) S apSs See ome he REAL Ss 240 
OY TOES 80) 10 Ole ey ee gee Mass. es VA RCI ed Eee bee ee 32 
Ns oT eT WO BE iS Pan cae nea ia (| TGOU ee cee elie one e 1600 
miverican spinning Co. ca. .C, Bede] 2 SAR ies ae ee 320 
POU VIS yee. orate BLM Ye Mass. ZOUOT aecee wees PaaT ENT Cea 2000 
POO EieAOLLOU VL Ste ee ce Mass. EL G Uther ets es EGdesape eee 116 
ee tyas Plntin e CO. sete Mass. ASA lepret eae eee eee 1 
renee EL OO Ogee mess .icsere eh iearad vases a Weng es Wea remipen betes “bt 7 26 26 
Bahnsen, ES ONG HOOT Ae th Mex. | LQ ol ccnp 0550052, 0. 12 
PSO VERGO ria aba viss%5, epee vee live LOS Vie Deters leet icc 128 
Pee OTA Liew a oar bet aaah ees ses SaGa TOO” - | .ctuveeestememse=t5 bacco: 700 
MAO; OLGOT MLS ey hie. Siva L200 il occ eae oes. oo, soc caet 1200 
Bemis) bros. Bag: COsxi ts: Tenn.| G24. eee Se cee 624 
eS CEN Te Poy OY BU Bes pee tae pe can ame ea SaaG.| B20 2 Ninn ahs see een not ean: 320 
PROC COMEVETO 5 CO ae ee ie gee 100 ohceee eee ae 100 
Continental “Mills sateen ON Rae ORL Me. NIB pe cee ee oem a ii 
UATE Ciey ef Terie i i 2apied Or 0 Pas yee ie oy miami Mass. 126 | Eat ken serene 127 
Cawthon Cot. Mill Co. (Mason) Ala.| ra (Drone etapa bees: Nepeoct fae 4 
Cornthwaite & Rickards .......... Russia. | LOO) ese ee eee ee eh 100 
WIGS OL COMED CRA. a5) tenses ee. Pat ee Rn ens Wh eee eg 2 
Columbia Mfg. COO aera eet raee NEC Oa enh ta seca Nite See tote oe 69 
Crompton & Knowles......... .. Mass. | ges (eta re et ae a ie iF 
Chewalla Cotton Mills .................. Ala. | 74 | (SP cP os ey) vet ea Stet 40 
PAN ACIaH Ole GOLLOlN Me Gases GAR Saco net: yee (RES Pe ee 2 
eTOUIUONAt CO eters fe td Gee eeL, Poe) saan eR! San Cate 2 
COVENT DY & Carn eae eens eek ) eS Ree sty rae ae ae ] 


44 


MAKE-UP TO JANUARY 1, 1900.—[ Continued. ] 


NAME OF CUSTOMER. 
Colombasel ip (CO 2 eee Ga. 
Dyer yee VEl © cece eee AALS 
Dunbarton Flax Spin. Co. ........... ini Ge 
De Leidsche Katoen Maatschappie 

Ah hei PER k Maker BBL aS Ov Holland 
Dwight nC Ope ee ce Mass. 
Dixie? Cotton ‘Mille oes ee Ga. 
Daligee Mir COs oes strona Ala. 
NGwards eis. COvcs-t aur, Maine 
VErette VUlis ee eee eee Mass. 
Haman ds, vist by sees ene eeu ass ol 
Exposition Cotton Mills .....00000000... Ga. 
Hagle Sab honix, Migs Cove. Ga. 
Hewin Coton Mule. ee Net. 
Hasley.Gotpona Mills 2.y,2. cere S. Ga! 
Eufaula Cotton Mills ......... Bite Ala. 
Fulton Bag & Cotton Mills ...... Ga. 
Fall River Loom Fixers................ Mass. 
We LSS OR Se See ee eee ene te Conn. 
TPIOTENGE OM 11S et ee ee Nee: 
Warnum .SonnS We C0. eta Penn. 
HaEWOLL WE sis ame ee Me.) 
(Hobe Millse eee ee ‘Rook 
Grosvenor = Dales Cocks Conn. 
AITO VAIL OO eect we tee eee he hie 
Granby Cotton illaeen ee Se bop 
Graniteville EET OP CO eee ee Se 
eOreia Lextilemisco00l aan e. Ga. 
Great Falls Mio. Comes 52 NT 
Grendel Mills............ Aha av a: SoG. 
Grinne HeM ioe, xs couse Mass. 
Henrietiavills 252 ee a ING 
Hutchinson, Hollingworth & Co. Eng. 
Henderson Cotton Mills........... N.C. 


No. of 
complete 
Northrop 

Looms 

sold. 


No. of 
Plain 
Looms. 


No. of 
Warp 
Stop- 

motion 

applied 
to old 

Looms. 


seer encores ccesesa- 


Total. 
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MAKE-UP TO JANUARY 1, 1900.—[ Continued. | 


NAME OF CUSTOMER. 


BPE COL COTL SVL) LIS = foe eno. ata aes Mo. 
PPO CUA Wey pV OS SCO iia pnonsapecrtente Mass. 
PAIRS St (OT ng aaa alee rr an Me. 
Lee) Es ee ee opel ee Died is B 
Juanacatlan Mills.......... Cpt A Ce ord Mex. 
Pe LULL (yi NUL tate cpeceae enn teen sue Mass. 
Know bene G01 es VV Ol KS caer st Mass.) 
Mey PETC LO: OO si .c..sdasencsears-csee Mass 
Lockhart Mills Ree eek eee ic Sak 
1s cS C2 PS alk BY 9 pe Pere heels 
PETS OTE LULS pocet eso gdeain.c ies <venes Mass. 
Spe essa tine Ls cease. tect abteeecereestcecers Mass. 
Lewiston Machine Co................. Me. 
Lowell Textile School Pal) eres Mass. 
1 TAS Pg a SY Ue ae es eee Mex. 
Lawrence Loom Fiwers........ ....- Mass. 
Lower Pacific Mills............... Pain Mass. 
Aerie OLLOU TALLIS: ite. c8e csccs eset Ga. 
MTS PUN SCUOLA Ce Oster ena acaceacrsativacs- Me. 
she @ eT SE a Br ES eee eee eae eee ee ONSseCere 
PCIE RIO NL OO ae. cerenriersete-ns Rel 
Mierriumack | MEO CO site see Mass. 
Massachusetts Cotton M............ Mass. 
Laer eS 12 GOL OI as eseeerycrcs3 Ga. 
Meridian Cotton Mills........-22..... Miss. 
AES ETN ok OG eee ates eee ge tee ee Aa Mass. 
Mays Land. Wat. Power Co....... N. J.| 
Pierohanths OLbON. COva:tecissecas Can. 
MinntirTedis Coton: CO. Angst: Can. 
Mechanique Weberéi............ Pelle. 
Mohawk Valley Cotton Mills...N. Y. 
Mississippi Mills. ............ me aoe Miss. 
VL Met LOT Ghent ae ence nea te . Mex. 
Maginnis Cottton Mills............... La. 
Mass. cl tishee OL sb CCI: Vchcra82:, Mass. 
VON ESeelVicl Oct Cee eee heats os caso San) 


No. of 


complete 
Northrop 


Looms 
sold. 


No. of 
| Plain 
_ Looms. 


| 
| 


No. of 
Warp 
Stop- 
motion 
applied 
to old 
Looms. 


ewes coccccccces: | coenacs cusses sccess 


‘Total. 


— 


ood Ww 
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MAKE-UP 


TO JANUARY 1, 1900.—[Continued. ] 


NAME OF CUSTOMER. 


Man ville CO eae en bere Kae 
Mil GML ONS CO. ce ee neee INGes 
Newinarkete Mio... (6a aes. INGE: 
Naumkeag Steam Cotton Co....... Mass. 
Nashua Mfe. COse ene ee INeeeCTs 
Nockege ie PM ASS nals Nedok Ne Mass. 
New York Mi lletee cae eae uN te ae 
NightinealesM Us yates Le Conn. 
Northrop Loom Co. of Canada. Can. 
Newberry Cotton Mills............... S.0Ge 
New Bedford Textile School .....Mass. 
Nantucket viiliee ose NeG 
Weuse RivereMirisct oo. eae NG: 
Ossipee. Coron. .Milla sc .ceeNG Cs 
Orr Cote Millayeee a eee ea Sac: 
COLVIN IA MELISS See ee Ae Kee es Sins 
CCIE COs oie et reer ates Mass. 
PacifiGriM ills ieee. Gee oser eee Mass. 
Pelzer Milos Cor specs atreee tates es 
ButnaingM ieee ere re sore oe Conn. 
POG eAYY « Mte. Co. (Mason)....8. C 
Philadelphia Tex. School... Pee 
Pembertonge.C ontesa ee ee Mass. 
Prosi lie Gt oe 00 fice ese ee NAC. 
Parkhill Mfg. C Tos ane eee Peceh ee ek Mass. 
Potomska Mills Cor Uke 2. Nee Mass. 
Queen City Cotton Co. eee Vals 
Aiea CLONMEL NO AE oo ce eee es Re 
Robey tO... 5a © Oconee eee Mex. 
Rio Blanco (CO aie teat ae eee Mex. 
Revolution Cotton Mills................ NG. 
OGTR TEM fons reer sine eee Revie 
Stark PTS S55 es en eee ae oe NEL: 


Steeles UMillseer sr eer ae, Nea 


No. of 


complete | 


Northrop 
Looms 
sold. 


Looms. 


No. of 
Plain 


No. of 
Warp 
Stop- 

motion 

applied 
to old 
Looms. 


Total. 
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MAKE-UP TO JANUARY 1, 1900.—[Continued. ] 


NAME OF CUSTOMER. 


PSICOE DeLee LLL Steak vest seals hee Rane 
Sronewall Coton Mills. _ Miss. 
Societé Alsacienne de Construction 

IVE ee pt nee nee Ae ae Bak heed ele Ger. 
Societé Anonyme du Phenix Bel. 
MIG CCRT E LL uke sce cergteeceagrereaedy. cae Mex. 
ALCL Ed st oN aac nec bt MOTT i Mass 
USED ES a Ws et gin ee Conn 
BULA Ue NL LEAS: ce. to cece Ran neeee gant noay = ‘Peet Ek 
Tremont & oufiolk Mills .n:3......c. Mass. 
arora Colton. Mactory.te 2... INS ae 
OPO EU ye Os se penis. os Aen absense Ga. 
Trainer & Sowers Db. Mio: Conus. Pa. 
ies steam Cotton Mills... aN eae 
ener COLL OIMG Ottis en sseat cee PS IN kis 
aos Govwon- Mills..2)..h040.082 Sok oe 
Neto Mics U0... sc eC RES ie 5. C. 
Ny iurenton Mios Go. ..)... 9s. Mass. 
Walhalla Cotton Mills................... Pein 
Wilmington Cotton Mills..............N.C.| 
Sy ia 3055 16 Sed fas Pe eta eee eee pa. 
Pe eR eTIO LTO SU GN, Gracin lar Aes esten, rn OF 
Ye ROMVET Oh Oy O cece Nik wcanisirdnt prank esl Me.| 


| 
} 


| 


| No. of 
No. of Warp 
complete No. of Stop- | 
Northrop. Plain motion. | 
Looms Looms.) applied 
sold. to old 
Looms. | 
NS 150 By glk a pee Pl nr cen 
Le ieee ee to Bie ale Were 4 
FG en kee VA eee 
Took Wem eal geek IR ies aetna 
RD catizaee roe eee eatin: 
ZOUG Bisex cere oer eae? i 
Liat Re cert Seer a CMM TRATES 
ABOU cake ener | 
UBS yen ers SSE 250 | 
PUA Rp) aah ed are aes RR 
OOO tne ee es beeen el 
Wests tiled ah Sony Nee re 1 
UE Soe eee ee a Mae ees tet ck 
feo ie Nutr ey secmertes sete ea 
2 ae a cade tek, eels ie 
INT arbi ig veer nae | 
| eww wee ee meee ewe e eee | peewee we weweees 20 | 
7 D0) bse, Soe eae ew ohn cds 
Une Sy 
| AE eet Pee oe? re | 
| SOLS) 2 Awe eure. e2.fn0: | 
[leaeGe, at iris. dh OAS 69 | 
42,515 916 10,819 


Total. 


54,250 


The list of Foreign sales [does not include looms made by our Foreign 


licensees, but only those made in our own works and shipped to outside 


countries. 


Note on next page that while the Northern sales, including old looms 


changed over, are slightly in excess of the Southern, the complete new 


loom figures are heavily in favor of the south. 
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RECAPITULATION. 


NORTHERN STATES. 


- 


Maine . oe 
New Hampshire 
Vermont: .~ . 
Massachusetts 
Rhode Island 
Connecticut . 
New York 
New Jersey 
Pennsylvania 
Illinois 


SOUTHERN STATES. 


North Carolina 
South Carolina 
Georgia 
Alabama . 
Mississippi 
Louisiana . 
Tennessee 
Missouri 


* FOREIGN COUNTRIES. 


Canada 
England 
Germany . 
Holland 
Belgium 
Switzerland . 
Russia . 
Mexico 


Foreign C. 
Northern 
Southern 


S. 


Totals . 


No. of React 
complete | 11 of | Stop 
aE Plain motion Total 

Ald ~ | Looms japplied to 

eek ‘old looms. 

2224 95|\ 2319 
2547 ; 8559) 11106 
1308 Se eee 1308 
7326 118 1576, 9020 
1760 ene 79| 1889 
1313 134 (ah a ee 
49 1 3 53 
101 DP pape ae 101 
ye) 1 3 

96) . 96 
16726 253 10313) 27292 
4250 4250 
17426 Shas - | 17426 
2337 661 506 8504 
124 : s 124 
209 209 
50 5 50 
624 : 624 
20 20 
25040 661 506) 26207 
438 2 440: 
le. 1 
16) 16 
12| . 12 
are hs 

82 82 
100 100 
99 99 
749 2 Re ects 
16726 253 10313} 27292 
25040 661 506, 26207 
42515| 916 10819 54250 
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In looking backward over the many perplexing trials which we en- 
countered in our early experimenting, we feel grateful for the conserva- 
tism which kept us from attempt at public introduction until we had a 
deyeloped machine that had actually made a public record, before we 
approached a possible customer. 

Our test of running a weave room of 80 looms continuously for months 
open to public inspection, was one of the best expenditures of money that 
we ever made. In waiting for the results of that test we avoided the com- 
mon habit of ‘‘slopping over,” into which many other early enthusiasts 
continually fall. The first looms that we made are running yet, and doing 
more than we ever claimed for them at the time. Even had we gone on the 
market before our test, we believe our past reputation would have induced a 
certain amount of confidence; but in view of the experience of the last few 
years, we warn manufacturers against the claims of those promoters 
who try to sell what they have had no former experience in making, by 
referring to tests that are too limited for practical proof. 

Asa matter of interest we give a few quotations from printed matter 
relative to certain competing loom inventions, none of which are in the 
warket at the present day, all having failed of introduction when brought 
to the test of a customer’s payment. The Inames of the various looms 
referred to are omitted; yet it makes little difference if the reader mis- 
appropriates the remarks, as they are probably as true in one application 


as another: 


“It occupies less floor space, is running with the same power, with less wear on the 
warp, and at less cost, and with production double that of the ordinary loom.” 


It were well at times to state what a machine will not do. If double 


speed requires double the labor, there is no gain in wage reduction. 


“On account of the shuttle being so much wider, he can run the loom at a much higher 
speed, thus more than doubling the production.” 


Why not make the shuttle a foot wide and thereby decuple the speed ¢ 


“There cannot be two opinions as to the advisability of putting this wonderful inven- 
tion before the great weaving factories of the United States, and once placed there, at 
least among the more important ones, it thereafter will take care of itself, besides placing 
those who are shrewd enough to get in on the ground floor now in comfortable circum- 
stances.” 


Delightful 


reminiscence. 


Curiosities 
of the 
imagination. 


50 


The latter reference shows a possible desire to sell shares rather than 


looms. It is far easier to print certificates than make automatic machinery. 


‘Tt enables one weayer to do the work of ten or fifteen weavers, and allows the loom 
to be kept in constant motion, thereby practically almost doubling its capacity.” 


Fifteen weavers on eight common looms each to be replaced by one 


weaver on one hundred and twenty! Eight weavers in a 1000-loom mill!! 


“The stock of the Company, 20,000 shares of which is being sold for working capital, 
ought to prove as good an investment as the stock of the General Electric Co., Bell Tele- 
phone Co., the Standard Oil Co., or that of any other of the great corporations which con- 
trol the most valuable practical inventions of the age.”’ 


Then why part with it? 


“The enormous profits that must accrue to the Company will be understood with a 
moment’s consideration. There are about 1,000,000 looms at work in the United States, 
and there are something like 14,000,000 in Europe. These attachments fit on any old loom, 
will be made in large quantities, and may be rented like a telephone. If the price be fixed 
at a monthly rental of even $3.00, it is plainly to be seen that the corporation must in a 
very short time pay enormous dividends.” 


15,000,000 looms earning $386 per loom per year for the life of the 
patent, or say 15 years to be conservative. 


15,000,000 
36 


90,000,000 
45,000,000 


$54.0,000,000 


15 


2,700,000,000 
5,400,000,000 


$56, 700,000,000 possible profits. 


Colonel Sellers was but an amateur in exaggeration, after all! 


“An idea of its immense preductive capacity may be obtained from the fact that at 
the time of my visit it was weaving a texture containing 124 threads in a square inch, at 
the rate of 140 yards in ten hours, and this was not by any means the highest speed at 
which it might be run.” 


The public have been anxiously waiting to know the production at “the 


highest speed.” 


dl 


“It occupies considerably less than the usual area of floor space, is run with less 
power, less wear on the warp in weaving, and at a less cost, and has a rate of production 
largely in excess of the ordinary loom.” 


And yet the public would not buy one loom. The same promoters who 
wrote the above are now engaged in attempting the sale of attachments for 
common looms, haying abandoned their first conception in spite of its claim- 
ed advantages. 


“It is understood that already one large mill in that city has ordered, or is preparing 
to order, in the next few days, 1500 self-feeding shuttles of the kind to be put on the 
market by Mr <4 


A copy is more or less of an indirect compliment. Of course, we 


consider any self-feeding shuttles as infringements of our patents. 


“Calmly jogging along at the rate of 300 to 350 picks per minute, and incidentally 
turns out better cloth than the old looms, though it produces from 150 per cent. to 200 per 
cent. more in the same length of time.” 


It is well to be calm under all circumstances even in the sea-sickness 


from vibration at such abnormal speed. 


PRICES. 


There are certain important facts connected with the exploitation of a 
new invention which the general public are still far from comprehending. 
An improved machine is brought to their attention and their first impulse 
is a protest if an increased cost is demanded. It is easy to get a customer 
for a machine that costs no more than the old one, even if the seller makes 
100 per cent. or more from having reduced the cost of manufacture or 
increased the product. It is a very different proposition to make the 
customer pay more for the same productive unit, no matter if he actually 
makes a much higher profit per dollar invested. 

The introducer of a patented improvement has 17 years protection from 
the date of his patent in which to be paid for all his expenditures involved 
in perfecting, protecting and introducing the idea. Taking our loom as an 
example, we must make a return to pay for years of preliminary labor, 
for hundreds of useless experiments, for thousands of disused patterns, for 
special tools, for introductory expense, for litigation andin countless other 
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channels. We have seen an active year of loom business return us nothing 
but the bare manufacturing profit charged by one of our departments on a 
mere mechanical attachment. Not that we complain; we are willing to 
lose for ten preliminary years to gain the legitimate profits of the seven 
later years, providing we have the confidence of conviction in the value of 
our devices. It pains our economic instinet, however, to see the vast total 
of profitless labor and expense devoted by others to competition with us 
in lines where there is only profit enough for one. 

Our loom costs the customer perhaps three times the price of the com- 
mon loom adapted to the same product. What matter if it cost ten times as 
much, provided there were proportionate profits in the investment? The 
higher we make the price the better the customer is protected; for were 
they sold too cheap, the immediate universal use would stop all chance of 
comparative profit. The early purchaser of an improvement buys for the 
profit allowed by the gain in selling at the price set by the users of the 
older machines. Just so soon as the improvement becomes so widely used 
that the price is set to the new standard, the profit lessens, and the owner 
of the older machines is absolutely compelled to buy the new or go out of 
business. Weare naturally confronted by the problem as to whether it is 
better to sell fewer machines at a higher profit, or more machines at a 
lesser profit. In view of the troubles incurred in the introduction of new 
mechanical devices, we preferred to limit our early output, and now we find 
that even our present prices are not sufficient to limit our order list to a 
reasonable figure. We know perfectly well that looms would not be order- 
ed unless they were a profitable investment to the purchaser, and our great 
rush of orders simply proves that our former assertions as to the value of 
our improvements were reasonable. It is capable of positive proof that it is 
better for our present customers to pay an extra $25.00 for this loom, if such 
payment can delay the universal adoption one year. We believe we have de- 
layed it several years and thereby continued the protection of our earlier cus- 
tomers. Needless to say, it is the early customer who demands our first con- 
sideration. Those with sufficient courage and confidence to risk largely in 
the trial of anew idea, demand good treatment. Those who attempt to block 
advancement as long as possible and then hurriedly fall into line when 
resistance is useless, will also receive good treatment; for we shall still 


allow them the privilege of buying at market prices. 
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THE USER’S PROFITS. 


Returns from the use of Northrop looms are more or less propor- 
tionate to the capability of the purchaser. Starting with the fact, now well 
proved, that a weaver can produce from two to four times as much 
product, with less skill and less expenditure of mental and physical energy, 
there is evidently a chance to save on the basis of wages formerly paid for 
weaving in the proportion of 50 to 200 per cent. In foreign countries where 
weavers run but few common looms, it is possible to save at an even 
higher proportion. Offset against this are the increased cost of loom 
fixing and repairs, and the interest on the additional investment. We 
have figures from mills showing that it is certainly possible to save half the 
former cost of weaving, or one quarter the entire labor cost of the mill. 

Roughly figured, the profits on the loom, irrespective of interest on 
investment, should run from $20 a year upward. The higher the scale of 
common weavers’ wages the higher the profit. Taking the print loom, on 
which such profits should be easily made, it shows 25 per cent. on the $80 
of extra cost paid for the attachments and royalty, or a chance to pay this 
extra cost in four years’ time. The profit per loom cannot be figured by 
the production of the weaver alone, but must be considered in relation 
to the number of common looms formerly tended. For instance, 
supposing a weaver to earn at the rate of $400 per year in wages, we 
should have $100 per loom on a four-loom basis. A change from four 
to six looms on the same relative wages would show a profit per loom 
of some $33. Taking the same weaver on another class of goods, where 
eight looms were run, and the same proportionate change to twelve looms 
would only show a saving per loom of $16.50; but Northrop loom weavers 
do not change from four to six or from eight to twelve; they have 
actually changed from four to sixteen, from six to twenty and from 
eight to thirty-two. With small, cheap help to fill hoppers, they have 
even run forty. On print numbers, the profit of the Northrop loom may 
be roughly figured at a cent per pound in the cloth. It has been uni- 
versally true that the purchaser of looms who approaches the matter 
timidly, giving his weavers but a few more looms and reducing the 
price per cut by a too narrow margin, has had more difficulty, both with 
the looms and the help, than have the bolder manufacturers who reso- 
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lutely cut the price per cut in half and insisted on their weavers running 
their full capacity. 

While it is not our place to instruet customers how to run their mills, 
there are certain facts which everyone should appreciate. Certain mana- 
gers are very proud of getting nearly 100 per cent. production off their 
Northrop looms; such a result, however, is plain evidence that the weaver 
could easily run more looms. It should be the object of the manager to 
get as much cloth per weaver as possible, rather than as much cloth per 
loom, and base his scale of wages accordingly. In other mills it is often 
noticed that the hoppers on Northrop looms are practically full the 
greater part of the time; this is another evidence that the weaver could 
run more looms. Not that it should be expected that the same product per 
loom will continue. Ninety per cent. of the cloth taken from 20 looms is a 
much larger total than 95 per cent. off of 16 looms; and 7 cents a cut on the 
20 looms will earn the weaver more money than 8 cents on the 16. 

Another opportunity is open for profit in perfecting the system of 
using cheap help to fill the hoppers, or do the cleaning and oiling, letting 
the weaver repair warp defects and keep a general oversight over the 
machines. 

No labor-saving device attains its full efficiency in the first few years 
of use, and we hardly think the present records on our loom have attained 
the maximum. While we only figure to save in the actual price paid for 
weaving, the better value of the goods has often proved of great import- 
ance. Cloth without warp runs sells at higher figures for many purposes, 
and the reduction in the number of seconds also materially affects the 
returns. Several buyers already stipulate that certain goods shall be 
woven on Northrop looms. 

The owners of a cotton mill already erected and run during the trial 
period of the first few years, soon recognize the competition of the new 
mills that start in with more modern equipment. They find it necessary to 
economize in some line or other to meet the lower range of prices which the 
increased product of the new mills invariably forces. In past consideration 
of this problem the usual plan adopted has been the increase of plant, in the 
hope of saving in the general running expenses. The history of the cotton 
industry in this country shows that the majority of mills have increased be- 
yond their first capacity for production. An enlarged plant necessarily in- 
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creases the product, thereby still further increasing the supply of goods to 
be sold. ‘he ultimate gain is necessarily small, for saving is only possible 
in certain general expenses by this method, and the entire general expense 
of a mill is but a small percentage on the total cost of manufacture. 

The successful development of our loom gives a mill the chance of mak- 
ing a great saving in its expenses without increasing the labor or responsi- 
bility of the management, and by reduction of the number of employees it 
actually lessens the investment necessary for tenements and the labor used 
in paying offand supervising. ‘The possible profit from our mill will pay 
good dividends when a competing mill with common looms is not able 
to Mills 


take advantaee of improved machinery in the past, as the 
s ) ; sy 


show more than an even balance. have been prompt to 
universally 
use high-speed spindles and are thoroughly committed to the revolving top 
flat card. Neither of these changes, however, can show more than a fraction 
of the profit possible with our loom, for the saving in weaving is more 
than the entire cost of carding with the picker-room thrown 
in, and more than the entire cost of spinning. Should we charge 
twice the price for our looms we could still figure why the consistent 


manufacturer should use them. 


‘How the introduction of this new loom affects the cost of labor may be shown by a 
comparison of two accounts of the cost of labor in print cloth, one taken by myself from 
a mill account of older date, but from one of the best mills in New England, and the other 
from the workings of recent date, received from a mill but a few days ago. 


COST OF LABOR IN ONE POUND OF PRINT CLOTH. 
(28 inches, 64x64, seven yards to the pound.) 


E 1887. 1898 Differences 

ITEMS. Cents. Cents 1898. 

Cents. 

0 EAA a cee EL LO BeAr oR Oe CET | 0.855 0.7 0.155 

SOUTH INES -ek We eee sees aecberr ee Sera are aacce oes poate 1.157 1.1 0.037 

Bronarino for) LOOUi oee.2 lasses eee l re abedhd nan itp eng Sxare>= 0.697 0.7 —0).008 
BUNA shiva 1 Cian ice 2 Sem eal ele ate fy nem SR eee eta da tcn pc 2.8 1.6 1.2 

A Tete OURORDCLISC Sisecnce tenes nseeathle tes tat rea hee tere a eters 0.239 0.25 —0.011 

Gh LADO COG: Sor ve coer ceedings Caper eenen cued be dzon snee = 5.728 4.35 1.378 
Difference on account of improved loom.. ............ ..... Neat rere eee femme re 1.2 

PSIPOU Ore ittere ll Cede eam men cea teten sneer as eek hte ee aloe en erceaeh tanan sw oez~ ates 0.178 


The items covering all other manufacturing processes are scarcely worth noticing. 
The difference is almost entirely traceable to the new loom.”’—|/acob Schoenhof.. 
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The Northrop loom has won recognition outside of the United States 
Boreign in spite of the difticulties of foreign introduction. A complete new shop 
ane. has been built, equipped and run by the Northrop Loom Company of 
Canada, established at Valleyfield, Province of Quebec, and several hun- 
dred looms from its product are in successful operation. The Societe 
Alsacienne de Constructions Méchaniques, of Mulhouse, Germany and Bel- 
fort, France, are building on large orders at both of their establishments. 
The Ataliers de Construction Ruti, of Ruti, Switzerland, are manufacturing 
on various foreign orders for Switzerland, Italy, ete. 

We have sent looms from our own works to Mexico, Holland, Russia 
and elsewhere. 

There are other countries, notably England, where our loom should 
bave been more highly appreciated. We have had continued orders and 
requests for rights to build these looms there, but have been waiting to 
arrange on some basis that would take the responsibility of introduction 
from our hands, we being fully occupied with the enormous increase in our 
own immediate business at home. 


PATENT INFRINGEMENT. 


Keep off the In order to warn the unsuspecting from infringing our patent rights 
Bras? we call attention to some of the devices used on our looms, which we 


consider are fully covered by our patents or applications for patents: 
The FILLING CHANGER and all its detailed parts. 
The various WARP STop-MOTIONS and their various elements; also 
certain processess of their manufacture. 
The THREAD CUTTING DEVICES. 
The SHUTTLES, with their peculiar spring and eye formation. 
The BOBBINS and Cop SKEWERS with their projecting rings. 
The FEELER DEVICE. 
The HIGH-ROLL TAKE-UP. ; 
The ONE-HAND METHOD of loom construction. 
The peculiar FILLING BRAKE. 
The BEAM LOCK. 


The LEATHER BINDER BUSHING. 
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The FILLING FORK. 

The ECCENTRIC CRANK-ARM ADJUSTMENTS. 

The PICKER CHECK. 

The METHOD OF FORGING used on our loom cranks. 
The Lacey Top Ric. 

The LET-OFF improvements. 

The Eaton PICK-FINDER. 

The SIGNAL and INDICATOR and many others. 


We also have patents covering devices which we do not use, but which 
might tend to compete with our adopted constructions. For instance, we 
own several shuttle-changing patents, which have proved a serious stumpb- 
ling block for outside competitors. In fact, we have never seen attempts 
at automatic looms in which we could not find good grounds for suit should 
we deem them of sufficient importance. Florid articles in the press and 
enthusiastic claims by promoters do not disturb our equanimity, so long as 
orders are not taken from us, or four business otherwise interfered with. 
There will be time enough to defend our rights when attack is worthy of 
retaliation. 

In our circular of November, 1897, we bad a word to say to possible 
competitors which still seems pertinent, and we find no need of changing 
its language. We therefore give a reprint, as a few unfortunate experl- 
menters failed to note its truth on first appearance. 

“There are doubtless many bright men who will in the next few years give time and 
toil in the endeavor to evade the claims]of our patents while ‘producing similar mechan- 
ism. In view of the many other fields for inventive skill we ask—Is it worth the while? 
Weare undoubtedly the first in the field and legitimately entitled to a fair reward for the 
expenditure of money, loss of time and consumption of brain energy. Our success is no 
yagary of chance or lucky stroke of fortune. Every step in advance has been gained 
after constant thought and experiment, with ten failures for every success. The patent 
office has recognized the novelty of our devices by broad basic claims. We have searched 
the records here and abroad, and have proof that we are pioneers in our line. We shall 
defend our rights in the courts with the obstinacy of conviction, if such methods are 
necessary. Only recently we have prepared, at great expense, an» exhaustive printed 
record of the experiments, with dates and corroborative testimony indexed and arranged 
for reference in case of necessity. We have no wish for chance to show our stren gth. A 


lawsuit involves a waste of energy for one side at least, and an expense for both. We 
appreciate these facts after thirty years of continuous litigation.” 


Reserved 
ammunition. 
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The following list gives definite illustration of the scope of our loom 
patents (not including temples) and the inventors who have developed 
them. It does not, however, include a large number under which we have 
rights to use and sue, 


Actual number of 


Inventions covered 


patents granted each 


Mispick Preventers. 


Bobbin and Cop 
Parts of Harness 


| Filling Changers. 
| Warp Stop-motions. 


° 
~_ . 
(| MN 
= ~ 
. iv | += 
R — | St = 
o SS | — ~— 
= ow o 
S as | ps: m 
e —_ | —_ YS 
2 c |Eeos& 
. ~_ 
if. a — seat 
| 


IN OFEDVOD el. Elite. cr 
Draper WGn@ 22) eee 
Draper Witks eecaci oh Cae Soi, ares Shien 
LO POT ss Gre baw was Be | be Dy aa he See 3 | 
Brooks 7 Hee: Mp eee hin ALE LPH pee tect rp tad Cael et 10 | 
OMitnge Otay meen see OF Ser iby x ah ie saa th oe Seo ee | 
Littlenield,:.C.0 A allel urah ole sere eee Ds) Sealer ce, hee sheor: | 
HAbOn SAVY te Sains LY Sarees eee. pe a a ee ON kay ress 
piim peony) Hees, es Goes Phe ax Ee (ora ee SG Teese | 
Days Cou Me tesa eos? tre Linea y Ber ae Meh Eaten Peeane 
Davenport, be Weal we tess 1 iter Tepe Sek Litah, | 
Durkinge Dees a iccnees eesadieat lam bes Lass Soc tth aaa re ek 
Birelow,, Mi) s2. 00 eae Le A ete elect eae Mare Pre 
CLAUS REAL ee ee eeeel ieee POOP ra ey gh EF see ae i Gs Ree Z 
Draper (GA. ee ee ee eee athe 1 ee 
AT OONG Veal’: wesc: PN | ee eee cok A ae Dito Woke ee he 2 a (esa oe 
Beardsalls vA GWisee Ciel ARE Oey Peds <a 2 aie bale eee kes 
Allen. Vin. eee): eo Ash p CANS, tars cer epee eaten Bs [gee 
CARO, wel eee creer re Pieraeees 1 p RY space fe ee 
Gyrinitt, 7 Hee Sena a eer by oo | be ae 
Hdwarts se in, ts en pees pate tn sess faeasen 

Keele ye cry Vinnce te orice tees oe Bae ee Pe Biss pee S eer oe 


iS | Shuttle Changers. 


“I | Thread Cutters. 


jal 
wnt 
i ww) 
Sys 


He oo cD | Shuttles. 
mor | Let-off and Take-ups. |, 


On 


bobo Ho | Parts of Lay. 


mi eon | Miscellaneous. 


Masons tare ii We tly ted ities Tats 

Mommers, Bios) see ite Paes Vay. ene et Oe cee : 
Northrop, J 0nas../<:) 2... 1 baie b I en PG NO Sd Ph, SCA 
Nubing os (Cpe. ead ee. spe ie Nip eet Brig) Rr ties Wd Wie eat 
PipeR iO crotns) eek, egy Melo Ltd Be Seon SPAM Se OP es bai ee Uae a 
Babyy Znceeacy. sere hee ale oe ey | ate PEG A Oe DV ES ead f 
RATED aed eee eee he te ee ieee LOR eae tee Oh ee alone hole cst 
Shuttleworth, A. C...) ..... fie Diss Rio Oa R 18S Ee REN eRe beds 
PATMISte aC: ie) A eae Lae MA Bs ek Beesleciicthen tue bees Wee ene 


Balleves ahs. ta ae, a ics Pee ae 
Bald winter Ute feet eden eet | SEG srry | Pea 

Briunetes lice ey a en afte UP) Feet Sek ABU ad Sete 
Burtone dslug ee AB Geel aes, 


heed 
meee eS SH SH OOOO NNN NNN NWNWNNWWWWKH HH OTND SO 


— 
Se HHH HNN NN NNN NN NH HEWN WWWWELNETIRMODOAT 


59 


LIST OF PATENTS AND INVENTORS—[ Continued. ] 


| 
| 
| 
| 


Inventions covered 


Bobbin and Cop 
by patents. 
Actual number of 


Skewers. 
Thread Cutters. 


Miscellaneous. 


Parts of Lay. 
| Let-offand Take-ups., 


| Shuttle Changers. 
| Warp Stop-motions. 
Mispick Preventers. 


| Filling Changers. 
| Parts of Harness 


| Shuttles. 
Mechanism. 
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QUOTATIONS FROM OUR ADVERTISEMENTS OF THE LAST 
FIVE YEARS. 


1895. 


“We believe that certain improvements we are soon to introduce will divide the cost of 
weaving by two on all plain goods. 

We have a complete weave room of eighty looms running on print cloth, which is open 
to the inspection of interested manufacturers.” 


“Tt is a grave question whether we should invite more (loom) orders under the circum- 
stances. A success may prove embarrassing when it comes so suddenly.” 


“Textile Workers should be interested in all inventions that make their labor easier, 
cleaner or healthier. 

What is more unclean or unhealthy than the now necessary process of sucking filling 
through a shuttle eye? 

We are introducing a loom which automatically threads the shuttle without lal or on 
the part of the weaver. This loom aiso prevents damage to the cloth, caused by broken 
warp threads.” 


‘“Many persons are disappointed in the Northrop Loom because it does not produce 
finished goods at one end from a bale of cotton fed into a hopper at the other side.” 


“We believe a purchase of common looms a graye error at the present day.” 


1896. 


“A mill that orders common looms at the present time deliberately handicaps its 
future prospects.” 
“We now recommend this (Northrop) loom and stake our reputation on its success.” 


“The majority believe in progress. They favor inventions that relieve human labor 
by transferring operations from fingers to levers and cams. The Northrop Loom is of this 
class.”’ 

‘We do not have to reply on assertion. Thousands of (Northrop) looms are in actual 
use testifying to their own merit.’’ 

“We have had additional orders already from six of the first ten mills supplied.’ 

“Consign your common looms to the scrap heap where they belong, and equip with 
machines that will earn a profit.” 


1897. 


“The Northrop Loom is now an Unquestioned Success on all plain cotton fabrics. 
We have never had a more positive conviction. This Loom must be adopted.” 


‘When mills like the Pacific and Tremont & Suffolk throw out common looms for New 
Northrop Looms, the question of success is solved. 

Before the year is over the Amoskeag Mfg. Co. will have nearly 10,000 looms changed 
to take our motions.” 


“Weavers on all common looms choke their lungs with cotton fibre. When the filling 
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is colored the effect is more or less poisonous, and in either case the health is under- 
mined.”’ 

“Tt is commercial suicide to buy a common loom in the face of facts easily known and 
proved.” 

“Why not return to hand looms and get a cheap equipment, also giving more laborers. 
employment ?”’ 


1898. 


“What would you think of a loom that requires but half the labor, weaves more perfect 
cloth and will run over time without need for attention? 

Would you buy it at a price that makes it the cheapest machine ever put in your mill, 
or would you wait, and doubt, and doubt and wait, until the competition of the enterpris- 
ing forced you into line at the rear of the procession?” 

“Adverse criticism has often killed a good idea in its infancy while its strength was 
not equal to the struggle. We escaped the fate which many prophesied.”’ 

“The only hope for our cotton mills in these critical times, lies in the prompt adoption 
of improved machinery. . . . . Itmay be urged that if all mills put in new machin- 
ery they will simply be back at the old competitive level—very true—but they WILL 
NOT ALL DO IT. Therein lies the chance for profit for those who have the necessary 
courage, capital, or happy combination of both.” 

“The doubters and the skeptics are not yet silenced—they never will be. Some of 
them still think it a great mistake for mills to use high speed spindles, filling frames and 
revolving flat cards. We have no time to waste on their conviction, as their species must 
yield to the natural law—the survival of the fittest.” 


1899. 

“The mills that refuse their opportunities will find their future utility serving as 
picturesque ruins in the landscape.” 

“Tf old mills stand in timid dread on the brink of indecision the new mills will 
crowd them over the edge.” 

“You can feel assured that merit is recognized when the copyist appears—but you 
don’t want a copy.” 

Owing to overwhelming orders our advertising department turned to 

other channels about this time, the loom business having grown beyond all 
expectations. 


“Let us then renew the assurances of our distinguished consideration, while we 
devote our energies to filling the orders with which we have been favored.” 


“The cloth is as near perfect as can be. Weavers run, or attend, from 16 to 28 North- 
rop looms, and do not work any harder than IT have seen them do on 8 Common looms, and 
pretty near all the weavers here are what would be called new weavers; that is, haying 
only from two to three years experience; and, in fact, the majority of them learned 
here.” —[ Contributor to Wade’s Fibre aud Fabric. 


No cause for 
alarm, 


Shuttle feeler. 


Transferrer. 


INSTRUCTIONS FOR RUNNING NORTHROP 
LOOMS. 


The experience that we have already had is by no means sufficient to 
settle all points of discussion absolutely. We have ourselves changed 
gauges at times and adopted new methods of dealing with the difficulties. 
There is nothing so new or intricate about our devices as to cause a panic 
among fixers. The fact that thousands are running should quell the 
temporary alarm with which many of them view the introduction. Inea- 
pacity always dreads change. Ability is glad of the chance to increase its 


scope. 


HOPPER (OR BATTERY) ADJUSTMENT. 


In setting the battery, first see that the filling-fork works in the grate 
properly. Then place the jfiiling-motion jinger against the jilling-fork slide, 
and the lever on the starting-rod at the battery side of the loom, to which the 


starting-rod spring is connected, can then be set so as to cause the shuttle- 


Jeeler to clear the shuttle when the lay comes forward. Then turn the 


loom and aliow the filling-fork to engage with the jilling-motion hook, 
which will cause the starting-rod to tarn and bring the shuttle-feeler across 
the mouth of the shuttle box. The end of the shuttle-feeler should come 
very close to the back box-plate when the lay is all the way forward. 

The position of the shuttle-feeler should be 3 15-16 inches from the 
hopper surface against which the butt of the bobbin is pressed to the 
inner face of the feeler. On cop looms it should be 3 13-16 inches. To 
see if it works properly, pull the shuttle far enough out of the box so that 
the feeler will strike it; this should cause the latch-finger to clear the 
bunter as the lay comes forward and the shuttle-feeler contacts with the tip 
of the shuttle. ‘To see if the transferrer acts properly bring the lay for- 
ward with the shuttle in proper position, until the bunter contacts with 


the latch-finger, and as the transferrer inserts the fresh bobbin or cop, note 
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how far it is pressed into the shuttle. Should it go too far down, the 
latch-finger must be set further back, by means of an adjusting screw at the 
rear. Should the bobbin or cop not go down far enough, the latch-finger 
must be set nearer the bunter. In setting the transferrer it should be 
regulated so that it will contact very lightly with the bobbin or cop which 
has been placed in the shuttle. when the transferrer is at the end of its 
downward stroke. 

The wrought iron part of the transferrer called the transferrer-fork, 
which helps to press the bobbin or cop into the shuttle, should be directly 
over the center of the shuttle opening, and if it is out of this position may 
be bent into place. 

When the shuttle-feeler is in proper position and clears the shuttle tip, 
and the latch jinger contacts properly with the bunter, bring the lay 
slowly forward by hand, and see that the transferrer places the bobbin or 
cop exactly in the center of the shuttle. Ifthe shuttle should come too 
far forward or too far back, the proper position may be secured by turn- 
ing the eccentric pin in the lay sword upon which the pitman works. If 
the pitman is too badly worn to allow of this adjustment, it should be 
replaced by a new one. 

If by reason of a badly worn picker the bobbin or cop is placed in the 
shuttle when it is too far into the shuttle-box, an additional piece of 
leather should be put on the lay-end to compensate for the wear on the 
picker. 

Unless in case of breakage, some of the foregoing adjustments will 
remedy any trouble experienced with the proper working; but as a rule 
very little trouble is had with the battery and it requires scarcely any 
adjustment. 

Our hoppers are guaged to set 1 5-8 inches above the lay at the left 
end, with the disc 2 inches above the lay. If the lay wears in its bearings 
sufficiently to fall away from these measurements materially the bearing 
should be set up. 

The rotation of the hopper disc should always bring a bobbin into 
proper position. If not kept properly oiled there may be trouble in this 
direction. On the other hand, the hopper spring is often set too strong, so 
as to bring the bobbin into place with a violent shock, in case there is ¢ 
gap, often resulting in actually breaking the wood. Weavers should not 
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allow these gaps to occur often, and it is perfectly easy for them to turn 


the hopper back and fill it properly without leaving these spaces. 


SHUTTLES. 


The Northrop shuttle differs from other shuttles in that it is self- 
threading, and does not have a spindle to hold the bobbin in place. 

The eye of the latest Northrop shuttle is so constructed that it will 
thread from bobbins or cops wound either right or left hand, and with fine 
or coarse filling. The end of the filling is held by the stud on the hopper, 
and as the bobbin or cop is transferred to the shuttle and the shuttle picked 
to the other side of the loom, the motion of the shuttle draws the thread 
into the slot and under the horn; as it is picked back again the thread 
moves down into the eye in the side of the shuttle, and the operation of 
threading is completed. | 

Our shuttle eye is designed to prevent the filling from throwing for- 
ward and escaping from the slot or horn, and this occurs very rarely. It 
is imbedded in the wood and finished smoothly, so that there is no chance 
for its catching either the filling or warp threads. 

In the end of the shuttle opposite the eye is the shuttle-spring. This 
spring has notches in each side, into which the rings on the bobbins or 
cops are forced by the transferrer, holding the bobbin or cop in place. 

To prevent breakage, in case the shuttle should go too far into the box 
to receive the bobbin or cop properly, a piece of steel inclined at one end 
has been inserted over the back part of the shuttle spring. As the bobbin 
is driven into the shuttle it strikes this inclined slide and is pushed ahead 
into the notches in the spring. 

A different shuttle is provided for cops than for bobbins, a cop shuttle 
having a shelf under the tip of the cop-skewer. 

If the horn of the shuttle-eye should get jammed, closing the entrance, 
it can be opened by a knife-blade or other tool similar to that; but care 
should be taken not to open it too wide. 

In ease the shuttle-eye should become clogged with cotton or lint, it 
should be cleaned out. This is one of the causes for the filling breaking, 
though such trouble is rare. 

A small piece of flannel is placed at the throat of the shuttle, for a 
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friction, which can be easily renewed at any time. In this connection, when 
using coarse filling it may be found necessary to prevent it from unwind- 
ing too freely. In such cases we find that bunches of slasher-waste or 
bristles inserted through holes in the side of the shuttle are effective in 
preventing the trouble. These must be put in by the loom-fixers, as on 
account of the difference in conditions it is impossible for us to send them 
out made in this way. 

If the shuttle-spring or slide get loose they should be tightened up by 
means of the screws. Care should be taken on this point, as shuttles 
should not be run with loose springs. 

In case of the filling cutting, it may be found that the wood near the 
shuttle-eye has become rough, which may be remedied by smoothing with 
fine sand paper or emery cloth. Any small slivers or sharp edges should 
also be removed by the same means. 

If warp threads should be broken out by the shuttle, it may be due to 
the shuttle tips being blunt or rough, in which case the trouble may be 


remedied by polishing and smoothing them with emery cloth. 


SHUTTLE BREAKAGE. 


Outside of the usual splintering and slivering, generally caused by 
unfit wood, the actual breakage of shuttles on Northrop Looms is probably 
due to the following causes: 

The shuttle may get pinched between the temple and the reed in case 
the protector fails to act. This is evidence that the fixer is not following 
up his work, for the protector should be carefully watched. 

Another troubleis caused by the shuttle being pinched by the binder 
when the protector dagger engages the frog, for the engagement actually 
brings more pressure on the binder at this time. We have remedied this 
feature by a new design of frog on our later looms. 

Our shuttles are necessarily somewhat jweakened by the necessity of 
allowing space for the spent bobbin to be expelled. The opening of the 
springs may possibly cause the shuttles to split, if the rings on the bobbin 
do not at once slip into the notches, but get wedged between the grooves. 
We now grind the ends of these springs so as to limit the chances of their 


engaging the sides of the wood. 
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Another cause is the catching of the bobbins, due to the hopper action. 
being defective for some reason or other. In spite of all these chances 
our shuttles wear very well, considering, and as we furnish all the shuttles 
used on our looms, we know absolutely what the amount of wear actually 
must be, and should assume that the average life of our shuttles was 
over rather than under six months. We believe that certain improve- 
ments recently adopted will increase this life on the looms we shall build 
for the future. Of course it must be remembered that our loom runs one 
shuttle continuously and should therefore wear a shuttle out in half the 


time taken by a common loom which uses two shuttles alternately. 


SHUTTLE WOOD. 


Shuttle wood is liable to curious variations, both from natural and 
artificial causes. Sometimes the stock is too severely kiln-dried, taking all 
the life out of the wood so that it breaks like sealing wax. Sometimes 
shuttles are put through processes (some of which we have tried) in 
which the wood is treated to a boiling solution of wax or oil. This is 


liable to injure the stock, although it may improve the surface smoothness. 


SHUTTLE DESIGN. 


The shape of the shuttle blanks, the distribution of their weight, and 
the position of the points, all have a material effect on the direction of 
motion. Some shuttles made for front binder looms have a longer back, 
so that the pressure of the binder in its last contact shall not change the 
direction. We make our blanks, of the smaller pattern, with the baek 
side as long as possible and raise it to conform with the slant of the upper 
shed. 

Shuttles should balance as nearly as possible on the line bisecting the 
length, and their points should also be on a line which will pass through 
the center of gravity. 

The problem of a shuttle’s flight is one involving so many elements 
that it is safer to experiment than to theorize. A shuttle in operation 


continuously varies in weight from the diminishing of its yarn, and it is 
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‘pulled from its normal position by the side-drag of the yarn, whose 
tension also varies in proportion to the amount of filling on the carrier 


from which it is unwound. 


MISTHREADING. 


We use this term to illustrate the failure of the shuttle to thread 
itself properly when the new filling is inserted and the shuttle first thrown 
across the lay. The thread being held by a stud on the hopper, the motion 
of the shuttle is supposed to draw it under the horn of the shuttle, so that 
on its return it will slide down into the eye. Normally, this action must 
always take place. ‘There are, however, unfavorable conditions which 
will prevent proper threading. If the shuttle is picked too hard it is very 
possible that the shock when received in the opposite box will cause the 
filing to throw forward in such manner as to escape from the horn. In 
this event it will break when the shuttle is thrown back. It is also possible 
that a hard pick will throw the shuttle with such a jerk that the thread will 
be broken and snapped before it has a chance to thread up. This does not 
usually happen unless the filling is weak or slack twisted. Of course the 
shuttle-eye may sometimes get jammed so as to close the slot. It may 
also get choked by a bunch of lint in such manner that the thread cannot 
enter. The thread will then raise the fork all right, but break on the 
return passage of the shuttle. When this happens the shuttle will continue 
changing filling, making a curious looking defect in the cloth, as it will lay 
threads going from the hopper and lay none on the return. In two-shade 
goods this places several threads in one shed. ‘The usual misthreading 
detector on the fork will not stop the loom in this instance, as on the first 
throw of the shuttle, the thread will pull off over the top of the shuttle on 
its first passage and raise the fork. 

A large number of our earlier looms are fitted soas to stop on one 
misthread, later looms allowing two misthreads before a stop. It has been 
possible, however, for the weaver or the fixer to intentionally disarrange 
this device to prevent stopping of the loom, so that any accident like 
closing the shuttle entrance or exhausting the hopper would make a bad 
thin place in the cloth. Such a fault is inexcusable, and if detected in the 
cloth room by the appearance of the goods, should instantly be remedied. 
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When the loom stops otherwise than from warp breakage or from the 
detector, it is not necessarily a sign of a misthread, as the shuttle-posi- 
tioning device may be responsible. This latter mechanism is designed to 
prevent transferring a bobbin should the shuttle be out of position. It is 
evident that if the hopper is thus prevented from action, the filling fork 
will operate as if a misthread had taken place, for the shuttle will be re- 
turned without laying yarn, and thus not raise the fork. If the filling 
has been exhausted, this action will be evidenced by the presence of an 
empty bobbin in the shuttle, though such an empty bobbin is not the only 
evidence of such action, as the filling might have broken before exhaus- 
tion. 

As the thread attached to the hopper stud must necessarily lie above 
the shuttle, it is evident that in order to thread the shuttle properly the 
bobbin should lie as near in line with the direction of this thread as 
possible. For this reason the shuttle springs are canted slightly, raising 
the point of the bobbin above the horizontal line. Some customers have 
noticed this point and thought it was an error in construction. Of course 
there is a limit, as it will not do to allow the yarn on a full bobbin to 
project above the top of the shuttle, so as to contact with the warp threads. 

Men in the mills, having inventive capacity, often attempt to improve 
on our shuttle eye, claiming they have made sample shuttles which will be 
better than ours in practice. While we by no means assume that our eye 
is perfect, it is well to consider the various factors which are combined in 
the present device. An eye for the Northrop shuttle must be constructed 
to thread easily with fine or coarse filling, should be adapted to thread from 
cops or bobbins wound from left to right as well as from right to left, 
should be so shaped as to prevent the filling from throwing ahead and 
getting out of the slot, must provide for the easy passage of bunches, must 
give a proper friction, should be so shaped as not to necessitate weakening 
the wood materially, and should have sufficient weight to properly balance 
the metal parts at the other end. For easy manufacture it should be 
adapted to easy moulding and machine work. It must also be inserted 
into the wood so as to leave no chance for the thread to catch whether it be . 
warp or filling. 

We have shuttles in our collection that possibly are better than our- 
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present form in several of these various particulars, but the total efficiency 
must of course remain the end in view. 

Failure to thread the shuttle is not evidence of imperfect design of 
apparatus, but rather of imperfect adjustment of other parts of the loom. 
As far back as 1894 we made tests on looms which would transfer over 
1000 bobbins without a misthread. Since then we have improved our 
shuttle so that it will accommodate more varying conditions. We believe 
the set of the pick has more to do with this than anything else, and recom- 
mend a light, easy pick with moderate pressure in the shuttle box. 

We learned years ago that the amount of misthreading was somewhat 
affected by the amount of moisture in the weave room. Yarn is strength- 
ened by moisture, and strong yarn will naturally break less under strain, 
whether it is filling or warp. We noticed this more when our shuttles were 


Jess perfect than now. 


BREAKING OF FILLING. 


Every break of the filling causes extra labor, as the weaver must put a 
bobbin in the hopper twice, or even oftener, in order to have its supply 
fully woven off. Normally there should be no difficulty with well spun 
yarns. If the pick is hard, however, the jerk may not only break the 
filling, but cause it to throw out of the shuttle and catch on other adjacent 


parts, and thereby make breakage. The interior design of the shuttle has 


more or less of an effect on this result, for if the yarn may not wind off 


freely it may wrap around the point of the bobbin or cop. skewer and 
break while weaving. With our earlier shuttle we expected a break on 
No. 36 filling of at least one in ten in the shuttle, whereas we do not now 
expect more than one in twenty or thirty. It is easy to note the amounts 
of such breaks by casually glancing at the hoppers throughout the weave 
room, the presence of partly filled bobbins being direct evidence of filling 
breakage. 

The filling sometimes catches on the picker and breaks, if there is any 
rough place or crack to detain it. Of course the filling is not in contact 
with the picker or picker-stick normally, but when the shuttle stops in the 
box the yarn is often thrown ahead out of the shuttle by the reaction. 
When the shuttle is next thrown through the warp it takes up this amount 
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of slack. The thread can, of course, catch on any other part of the shuttle 
box in the same way, if there is a crack, projection or corner to detain it. 

With cop filling there is often breakage while running in the shuttle, 
due to the filling catching in the slot of the cop skewer. This is sometimes 
remedied by forcing a small piece of leather into the slot, though care in 
manufacture should obviate the trouble in advance by smoothing its edges. 
The greatest difficulty with this yarn, of course, comes from split cops 
which occur from shock in the shuttle-box or poor design of spindle or 


skewer. 


BOBBINS. 


We are advised by competent authority that the best material for 
filling bobbins is silver birch, or under another name, second growth 
yellow birch. Of course if everyone demanded this material it is doubtful 
if the supply would hold out. We have tested a great many varieties of 
birch and maple, and find that certain woods are liable to vary so much 
that one cannot depend upon them; that is, we would get a splendid lot of 
bobbins at one time and a very inferior lot at another. 

On bobbins for coarse filling it is desirable to have coarser steps on the 
cone. We use 12 instead of the 14 on our regular bobbin. Also, for 
coarse filling, we find it more desirable to use notches on the barrel instead 
of ribs. 

The split rings applied to the base of the bobbin are necessarily some- 
what eliptical. In order to obviate any trouble from this source the two 
rings are so applied to the bobbin that the slots will not be opposite or 
together ; thus one ring will offset the other more or less. 

These rings on our filling bobbins are gauged within narrow limits, 
but it is evident that the wood will change more or less, either contracting 
or expanding them. We believe we allow ample leeway in our shuttle 
springs to meet the varying conditions. 

Bobbins often swell when filling is dampened, so that they will not fit 
the spindles. This necessitates reaming, and if the reaming is done while 
the bobbins are wet, enough wood will be removed so as to materially 
weaken the shell. 


Among the peculiarities of bobbin wood, we find that the dark wood 
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bobbins break with greater frequency. The dark wood is supposed to come 
from the heart of the tree. 

It will be noticed that our filling bobbins have a peculiar step at the 
base of the cone slightly larger in diameter than the barrel. This is 
designed for convenience in pulling off the unwoven filling, and the idea is 
protected by a patent which we control. 

We have found that it is necessary to take pains in doffing with 
Northrop bobbins. We prefer the manner of dofting in which the bobbin 
is simply dropped over the thread, rather than the process in which a 
preliminary wind is given by a quick hand movement. We believe the 
latter method causes bunches at the last end of the filling. With this 
custom it is also possible that the yarn may catch jin the rings at the 
lower end of the bobbin and be broken during the doff. 

The size of the barrel on filling bobbins is of considerable importance, 
as asmall barrel increases the strain of spinning and a large barrel may 
cause the thread to break in weaving off. We have been to both extremes 
and think we have hit on the proper pattern for the various yarns woven in 


our loom. 


In order to avoid trouble with bobbins warping and shrinking, or 


swelling, it has been customary in certain cases to enamel them. We have 
triéd the experiment on our looms and find that enamelling is not adapted 
to our purposes, as the rough treatment that our bobbin goes through in 
being transferred through the shuttle is certain to damage the finish, and 
enamelling takes the life out of the wood so as to cause it to split and crush 
in an objectionable manner. 

Where excessive trouble is experienced with bobbins warping, ow- 
ing to the manner of moistening the filling, we advise that they should 
be filled with linseed oil, two coats of shellac being applied after they are 
thoroughly dry. 

In considering the spinning of filling for Northrop Looms, see that the 
spindles are well oiled, do not bind, and are free enough to run without 
vibration. 

The next most important thing is to have good, true bobbins, so they 
will grasp the sleeve from one-half to five-eighths of an inch, entering the 
cup (if there is one on the spindle) about an eighth of an inch, and have 


about 1-120 of an inch space on each side of the spindle at the top bearing, 
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which should be at least 3-4 of an inch in length. Eyen then, after having 
been in use in the weave room for a year or more, where they wet them, it 
will be necessary to ream them. The cup is not so necessary with our 
filling bobbins where there are one or more steel rings on the lower end 
of the bobbin that will prevent splitting. 

When bobbins are reamed, the reamer should be watched. Not over 
500 bobbins should be reamed without testing them to see if they fit prop- 
erly. ‘To ascertain this, drop the bobbin on the spindle, hold the spindle in 
the right hand, take hold of the bobbin near the top with the left hand and 
move it back and forth. If there is a little play at the upper bearing the 
right fit is being obtained, but if there is no play and the bobbin fits 
tightly on the spindle, it is evident that the reamer needs spreading. 

To spread and sharpen a reamer, the temper must be drawn, the 
reamer placed in a vise, and the part that reams slightly spread with a light 
hammer and a tool made for that purpose. Of course the reamer must be 
re-tempered after getting the proper size. Any good mechanic can change 
the reamer to the proper size. 

Every mill that has 10,000 filling bobbins, should have six top reamers 
and two ‘‘pod™ reamers. A ‘pod’ reamer is supposed to ream both the 
upper and lower bearings; but as the top bearing gives a great deal more 
trouble than the lower bearing, it is well to have a surplus of reamers. 
These reamers are not at all costly. 

A reamer should run at least 2000 revolutions a minute—2500 would be 
better. A good, intelligent young man should ream from 7000 to 10,000 
bobbins a day. 

Every mill should have at least 20 bobbins to a spindle for each num- 
ber of yarn used. A sufficient quantity of bobbins is a necessity and a 
good supply should always be kept on hand. 

A proper wind of filling is important in connection with proper 
weaving-off in the shuttle. We have found it advisable in certain cases to 
recommend changes in spinning filling in certain mills. We have found 
good results on No. 36 yarn from winding the filling with the rail going 
down quick and up slow; that is, in the proportion of 17 turns on the up- 
wind and 6 turns on the down-wind. This was on a traverse of 1 1-2 
inches. With coarser yarn, No. 22 for instance, we should recommend a 
traverse of 1 3-4 inches. 


COP LOOMS. 


In weaving with cop filling, certain refinements are necessary. ‘The 
cop is held on its skewer by friction, and the shock of the sudden stopping 
of the shuttle very often causes it to break, thereby making a serious 
amount of waste. It is therefore necessary to set the pick with more care 
than on bobbin looms. A long shuttle box is designed to aid in slowing 
the shuttle more gradually, and we have lengthened our lay three inches 
since our first pattern of loom was made. 

Once in awhile we hear of cop skewers getting bent, during the trans- 
fer. If the skewer is actually caught in the shuttle, it should be examined 
to see if it is concentric with the base. Of course the skewer strikes the 
bottom of a box something of a blow, and we recommend that the cop 
tubes which are removed from the skewers be dropped into the box, 
making a cushion for the dropped skewers. 

One great trouble in weaving from cops is the liability of the filling 
knocking off. This may be due to an improper design of skewer, but if the 
loom itself is plainly causing the trouble, the power should be reduced, the 
check examined or the box tightened. The difficulty may possibly come 
from the spinning room, where the yarn should have been wound tighter. 

The shape of the cop skewer has a vital effect on the amount of cop 
waste. It will not do to assume that because a mule spindle is of a certain 
shape that the shuttle spindle ¢an be designed from it, as some cops 
are very soft and some very hard, owing to ‘the kind of yarn’ spun; 
some are twisted harder than others, some yarn would be coarse and others 
fine on the same spindle, and some would be wound tighter than others. 
The only way to get a proper fit is from sample cops. The skewer must 
also be tempered properly, so as to make it hold its shape and stay open. 
The mill management should never allow the weavers to pry the spindles 
open with a serew-driver or other tool, for if the skewers are not of the 
proper shape they should be replaced. It does not do to spread the skewers 
excessively, for they are very liable to break. It is better to make them of 
slightly larger diameter, if a moderate spread is found insuflicient. We 
are informed by a shuttle maker that one customer has ordered nearly 200 
different styles of skewers for his various work. We do not make our 


skewers, but order them outside from a competent, experienced builder, 
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getting sample cops from our customers to be fitted. If the mill steams its 
filling it must be careful to send sample cops after steaming—that is, in the 


condition in which they will be used. 


WARP-STOP MOTIONS—STEEL HARNESS. 


In the steel harness warp-stop motion, the heddles themselves are used 
to detect breaks in the warp threads and stop the loom. 

The heddles of the steel harness are suspended by the /heddle-bars, 
which pass through the slots in the upper part of the heddles, the warp 
threads being drawn through the eyes, just below the slots. Between 
the harnesses, and bolted to the sides of the loom, is a long flat casting, 
called the stup-motion girt. This girt serves two purposes: to sepa- 


rate the harnesses and hold them in position, and to resist the action of the 


feeler-bar should a heddle drop down and be caught between it and the 


girt. 

Upon the harness-cam shaft there is a cam upon which a follower 
works, which, through a small connecting rod, operates the feeler-bars. 
This cam-follower is held against the cam by means of a small coil spring. 
Beside this cam, and forming a part of the same casting, are two projec- 
tions. Normally these projections just clear a small casting fastened to the 


same stud, or shaft, holding the cam-follower. When a heddle drops, the 


Jeeler bar strikes it, the cam-follower is thus prevented from following 


the cam, and the small casting on the shaft with the cam-follower is moved 
out of its normal position in such a way as to be struck by one of the 
projections beside the cam, thus moving the whole link on which the cam- 
follower and the small casting (called the Anock-off) are fastened. ‘This 
motion of the /ink is communicated to the shipper-handle, throwing off 
the belt. 

But when a heddle does not drop, the feeler bars oscillate back and 
forth, the cam-follower follows the cam, and the Anock-off is held out of 
the way of the projections, or lugs, on the hub of the oscillator-cam, and 
the loom continues running. 

In setting the steel harness stop-motion the first thing to do is to either 


throw off the belt, or remove the key which holds the end of the shipper- 
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lever in the shipper-handle (in our later looms), and place the shipper- 
handle in the notch in the shipper-lock; this will bring the stop-motion 
into the same position as when the loom is running. Then turn the loom 
until the feeler-bars are in their extreme forward position under the 
giri. The knock-off Vink should be against its bearing in the hub of the 
cam, and the cam-follower should bear against the cam in its lowest place. 
The small casting on the same stud as the cam-follower, called the Anock- 
off, should be so set that it will just clear the projections on the hub of 
the cam as the cam revolves on the cam-shaft. 

The cam follower is held in position by a spring on the stud to which 
it is fastened; if it does not follow the cam as quickly as it should, tighten 
this spring. Care should be taken, however, not to haye too much tension 
on this spring, but just enough to make the cam-follower work properly ; 
otherwise the heddle would be bent by the force of the blow. ‘The motion 
of this cam-follower is communicated to the feeler-bar shaft by means of a 
connecting rod, the length of which may be varied at will by turning to 
the right or left. 

On each side of the stop-motion girt, under the warp and just touching 
it, arethe front rod and back rods, which hold the heddles in place, so they 
will drop into position to be caught by the feeler-bar if a thread breaks. 
These rods also hold up slack threads which otherwise might allow the 
heddles to drop low enough to stop the loom. 

Small castings called heddle-har collars are placed on the heddle bars to 
keep the heddles in line with the yarn. ‘here are also guides at each end 
of the stop-motion girt to keep the bottom parts of the heddles in line. 

The harnesses are leveled up at the various positions of the crank: on 
underthrow looms from the bottom center to the front center, and on 
overthrow looms from the top center to the front center, according to the 
class of goods to be woven. 

The harnesses are connected to what are termed harness rolls at the top 
of the loom. Care should be used to have the back harness connected to 
the largest roll, and the front harness to the smallest roll, in order to work 
in harmony with the harness cams. In some cases the opposite to this has 
been done, interfering with the proper working of the loom. 

The front heddle bars are smaller than the back, and must be set in 


their proper position. 
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The front and back rods should be set just high enough to touch the 
yarn when the yarn is in its proper position on the race plate. 

If the shade should be too high above the race-plate it can be lowered 
by turning down the set screws in the castings at each side of the loom 
upon which the harness-roll rests, and then tightening the connections 
between the harness-yoke and treadles by raising the cap with the spring 
on top and turning it. If the shade should be too low, loosen the connec- 
tion between the harness-yoke and treadles and raise the castings. |The 
shade should just clear the race plate. A great advantage with the steel 
harness is, that after the shade is once set, it requires very little or no 
attention, and new warps can be put in without altering the shade, and 
more quickly than with any other harness made. In putting in a warp, 
however, it is possible to get it tangled up; but this can be avoided by a 
little care and common sense on the part of the operative. After the warp 
is once placed in the loom there is no danger of tangling. 

The bottom connection of the front harness should be placed in the 
second notch in the treadle and the back one in the fourth notch. 

The heddle-bars must be straight. No oil should be put on the heddles 
or heddle bars. 

It sometimes becomes necessary to apply a heddle toa harness bar 
after the warp has been drawn in, and this is usually done by breaking 
open the eye and slipping it on. ..While this is all right as. a temporary 
expedient, it is well to go over the harnesses’ and remove such heddles at 
times, as they are liable to catch and interfere, preventing the action of the 
warp stop-motion. 

One of the most annoying troubles formerly experienced with our steel 
harness looms was their liability to becoming magnetized, thereby sticking 
together and making poor sheds. Some slight changes in construction 
have seemed to overcome this difficulty, as we hear very little from it 
except on some of our earlier looms. It is perfectly easy to remove this 
magnetization by holding the heddles in an electrical coil and we have 
demagnetized several lots for our customers. 

Sometimes the lower ends of the heddles are seriously bent or twisted 
by the action of the vibrator. This is either due to poor adjustment, which 
brings a too severe strain, or is sometimes caused by improper setting of 
the knock-off so that a dropped heddle receives several hundred or thous- 
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and blows, as the loom does not stop. ‘The same trouble naturally occurs 
with detector wires as well. 

Like every other mechanism that contacts with a cotton thread, the 
heddle is smoothed by use in a way which no previous mechanical method 
can attempt to duplicate. Our steel heddles will therefore work much 
better after a few weeks use, and cause much less warp breakage, than 
when on their first warp. We polish the eyes in the best manner known 
—in fact we use especially invented processes ; but the rubbing contact of 
the cotton thread gives the final finish to the surface. It is impossible for 
this wear toever make a sharp edge, as the thread turns its corner in such 
a way as to continually round the edge. 

So far as our experience goes we see no reason why steel heddles 
should not last indefinitely. We have had sets running at least five years 
that are better than when made. Of course they may get bent or damaged 
by carelessness, but there is nothing in the normal operation to injure 
them. 

In our great variety of experiments with various designs of steel 
harnesses, we have arrived at the conclusion that in order to secure the 
best results the heddles must be left with absolute freedom to adjust them- 
selves to conditions. Every experiment designed to limit the position of 
the heddle in any way, for any purpose, has always resulted in excessive 
warp breakage. With certain weaves it has been noticed that the heddles 
will not act uniformly. the strain of the shed causing them to sway or bend 
to excess. Where this becomes serious we have found it advisable to 


simply use the cotton harness, accepting the limitations as final. 


REGULAR COTTON HARNESS STOP-MOTION. 


This operates on the same principle as the steel harness stop-motion, 
except that drop-wires are used as detectors in connection with the ordi- 
nary twine or cotton harness, instead of the heddles of the steel harness. 
This stop-motion may be used for from two to five-harness work inclusive ; 
two or more threads being drawn in one drop-wire. The threads in this 
stop-motion are drawn through slots in the drop-wires, instead of through 
an eye, in addition to being drawn through the regular twine harnesses. 


The drop wires, or detectors, are flat pieces of steel, with two slots in 
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each, the drop-wire bars passing through the upper, and the warp threads 
being drawn through the lower, slot. The warp threads must be drawn 
through the detectors so that the threads willalways hold them up out of the 
way of the feeler-Lar when the shade is wide open and no threads broken. On 
two-harness work two threads are drawn in a drop-wire, and as long as the 
yarn is not broken, one of the harnesses will hold up the drop-wire: but 
should a thread break, the detector will drop down, be caught between the 


feeler-bar and girt, and through the connections with the shipper handle 


stop the loom. 

The girt is similar to that used with the steel harness, and extends 
across the loom about two inches back of the back harness, and just below 
the warp. The feeler-shaft to which is attached the feeler-bar works in 
bearings or brackets fastened to the girt. The drop-wire bar is also attached 
to the girt. } 

The back rod or warp-support is also used with this stop-motion. As 
with the steel harness, this is designed principally to prevent the stopping 
of the loom should there be any slack threads, but it also serves to keep 
the drop-wires in place close to the girt. 

In setting this stop-motion, either throw off the belt or remove the key 
which holds the end of the shipper-lever in the shipper-handle, placing the 
shipper-handle in the notch in the shipper-lock, which will bring the stop- 
motion into the same position as when the loom is running. 

The cam on this stop-motion is very similar to that used with the steel 
harness stop-motion. One difference, however, is that it meshes into the 
harness cam when the harness cams are on the cam-shaft; but if the 
harness cams are on the auxiliary shaft the osci//ator-cam is fastened to the 
cam-shaft by a set screw. The position of the oscillatur-cam is governed 
entirely by the harness cams and should work in conjunction with them. 
When this cam is meshed with the harness-cams it must of course move 
with them: but when the harness-cams are on the auxiliary shaft. care 
must be used to run the oscillator-cam in the right position. In this case, 
when the harnesses are level or passing each other, the oscillator-cam 
should be so set that the long axis of the cam is horizontally level, or in 
other words, that the faces of the cam point directly to the front and back 
of the loom on a horizontal line with the floor. The cam-follower should 


just begin to rest on the face of the cam, the feeler-bar should be in its 
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extreme forward position under the girt, and the Anoch-of link should 
contact with its bearing on the hub of the cam. 

When the harness-cams are on the cam-shaft this stop-motion should be 
set-as deseribed in the steel harness stop-motion. 

The stop-motion girt can be raised or lowered, and should be set in 
position for the feeler-bar to clear the drop wires when the shade is wide 
open and no warp threads broken. It should also be set high enough so 
that when the shade is wide open, it will not pull the drop-wires up to their 
full limit on the drop-wire bar. This girt can also be adjusted backward or 
forward so as to give room for additional harnesses. 

The feeler-bar consists of a piece of sheet steel bent at right angles, 
with teeth in the edge nearest the girt, and when it has reached the end of 


its forward movement should pass under the girt, close to it. 


SINGLE THREAD STOP-MOTION. 


While the principle of operation with this stop-motion is practically the 
same as with the others, it differs from the regular string harness stop- 
motion in that only one thread is drawn through each drop-wire, instead of 
two or more; hence its name. 

This stop-motion can be used with any number of harnesses, or with 
Jacquard looms. ‘The drop-wires are placed in position at the point 
usually occupied by the lease-rods, doing away with their use. 

This stop-motion has two or three banks of drop-wires, as required, 
suspended by drop-wire bars passing through slots in the upper parts of the 
drop-wires as usual. The drop-wires have a separate eye through which to 
draw the yarn. The drop-wire bars are fastened to the box-plate ends. 

Taking the place of the girt in this stop-motion we have the front and 
hack box-plates, two flat pieces of iron extending across the loom and 
fastened to the bow-plate ends, which are bolted to upright pieces attached 
to the loom sides. 

The fecler-bar used in this stop-motion is a flat piece of sheet steel with 
notched edges, placed directly under the center of the space between the 
hox-plates, oscillating backward and forward. If a thread breaks and the 
detector drops down, the feeler bar will engage with and press it against 


the front or back box plate, as the case may be, stopping the loom. 
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‘To prevent the detectors from slipping to one side or the other when 
engaged by the feeler-bar, or from being subjected to a twisting strain and 
probable consequent damage to the drop-wire, a piece of steel with a 
serrated edge is placed on the under edge of each box-plate, so as to con- 
tact with the dropped detector. 

The top edges of the box-plates are rounded and take the places of the 
warp-support rods in the other stop-motions. 

The feeler-bar is operated by means of two connecting rods between 
the cam and feeler shaft. The cam differs from those on the other stop- 
motions in that it is a single cam, though it has two knock-offs. The con- 
nections from the cam to the shipper-handle operate the same as on the 
other stop-motions. 

In setting this stop-motion, first throw off the belt, or remove the key 
which holds the end of the shipper-lever in the shipper-handle, and place 
the handle in its notch in the shipper-lock, bringing the stop-motion into 
its position when the loom is running. 

The knock-off link—the long casting which forms one of the connections 
with the shipper-handle—should be set against its bearing in the cam-hub, 
so as to have no back-lash, which might prevent the mechanism from 
working properly when a detector drops down. Then place the feeler-bar 
in the center below the box-plates and adjust the two small castings on the 
feeler-bar shaft, called the tight and loose oscillator-fingers. These should be 
set to project or hang evenly on each side of the shaft. On underthrow 
looms they will come about horizontal with the feeler-bar, projecting 
straight out from each side of the shaft; on overthrow looms they should 
hang at an angle on each side of the shaft. 

Now loosen the set screw which holds the stop-motion cam on the 
cam-shaft and set the tight knock-off (a small casting fastened to the stud in 
the knock-off link by a set screw) so that it will clear the point on the 
eam-hub from a sixteenth to an eighth of an inch. Turn the cam until 
the cam-follower rests on the lowest point of the cam, and the feeler-bar 
is near the back box-plate. Then connect the loose oscillator singer with the 
cam-follower by the connecting rod, and adjust the rod so that as the cam 
revolves, the feeler-bar will be moved from side to side equally. When 


this has been done, connect the tight oscillator-singer with the loose knock-off 
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by the connecting rod, and adjust the rod so that the knock-off will clear 
the point on the cam-hub as the cam revolves. 

If when these connections and adjustments are made, the feeler-bar 
should not move an equal distance each side of the shaft, the trouble may 
be overcome by further adjusting the connecting rods, or perhaps by 
slightly changing the position of both oscillator fingers. 

The spring on the stud which carries the knock-off and cam-follower 
should be set just tight enough so that the cam-follower will follow the 
cam properly. The tension of the spring on the loose oscillator-finger on 
the feeler-bar shaft should be so regulated that it will hold the two fingers 
together on the shaft. 

Slack threads often cause trouble by letting warp detectors, of any 
pattern, drop low enough to engage the vibrator and stop the loom, causing 
a serious annoyance to the weaver, who may hunt a long time for the 
supposedly broken thread. Sometimes the trouble is due to the whole 
warp being woven too slackly by improper tension of the let-off, but the 
greater difficulty is from individual threads. We have tried to arrange 
sufficient leeway to overcome this trouble, but if it is found serious, the 
mill should give more attention to its warping and slashing. Sometimes 
the relative position of the girt with relation to the whip-roll is the source 
of the trouble. 

On some peculiar fancy weaves, where many harnesses are employed, 
several of the threads will remain necessarily slack all the time. If there 
are but a few of these threads, it is easy to obviate any trouble by letting 
them run without detectors, as they are not liable to break in any event, 
on account of their slackness. If there is a great number of such threads 


in the pattern it may be advisable to run them on a separate warp beam. 


In 1897 a mill using both our cotton harness and steel harness devices 


figured some interesting totals which we give as follows: 


Slack warp. 


Repairs. 


Tests of warp 


breakage. 


Steel Cotton 
Harness. Harness. 


Cost for repairs per year including stop-motion parts, $.604 $1.005 
Cost of drawing in warp, : 7 ; ° . : 165 245 
$.769 $1.250 
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Total saving for steel harness, : : : : . $.481 


or interest at five per cent. on $9. 62. 


With our present construction the repairs on the steel harness, 
including stop-motion parts, is even less than by the above showing. 

The above figures are also considerably in favor of the cotton harness, 
as they had not run long enough to show as large a bill for replacement as 


they would show later. 


WARP BREAKAGE. 


Ever since our experience with Northrop looms we have continually 
run large numbers at our works with careful supervision and inspection of 
product, and we believe that we have had more actual tests made of various 
weaving conditions than have been collected by all other experimenters on 
looms in all time. Some of the results are curious, showing how impossi- 
ble it is to draw distinct conclusions from tests on so variable a material as 
cotton fibre. This is quite evident in the warp breakage as shown in tests. 
For instance, for several years it ran as follows on our single steel harness 
looms: 1893, 24 warp breaks per cut; 1894, 22; 1895, 22; 1896, 15; 1897, 12 
1898, 24; 1899, 22. As we cannot trace any reason for many of these 
changes, we believe they are probably due to the quality of the cotton as 
much as anything else. For instance, it is well known that the cotton used 
during 1896 and 1897 was considered remarkably good. Take note that in 
this last year of 1899 as before mentioned we have reduced breakage by our 
DOUBLE steel harness to an average of 11. 

Certain adjustments and designs that favor warp breakage involve 
other defects. There would be less breakage if harness cams were made 
round, and on light narrow goods this shape can be approached. ‘The 


usual cam, however, must be designed to keep the sheds open so as to give 
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ample time for the shuttle to pass through without striking the selvyages, 


and without allowing the sheds to close on it. 


KNOTS. 


With the Northrop loom the weaver’s labor is practically reduced to 
filling the hoppers and piecing-in warp. At least two-thirds of the warp 
breakage comes from the knots which catch between the heddles, fray 
other adjoining threads, or are caught in the reed. The number of knots is 
reduced by spooling from large warp bobbins, and by making good yarn, 
which will have few piecings to cause breakage at the spooler or warper. 
A certain number of knots is unavoidable, and a study of the kind of knot 
required then becomes advisable. There are various ways of uniting two 
ends of thread together, those used in the mill being commonly known 
as the spooler knot and the weavers knot. The spooler knot is objec- 
tionable on account of its greater size, and also from the fact that the 
bunch is all on one side, thereby causing greater resistance in passing 
around a corner or by an obstruction. The spooler’s knot will also have 
ends of varying length, while the weaver’s knot necessarily has short ends 
by the manner of tying it. We have gone into this question scientifically, 
with careful measurements, and find that the weaver’s knot is 170 per cent. 
larger than the thread of which it is made, and therefore nearly three 
times as likely to cause trouble. The spooler’s knot is even worse, being 
about 260 per cent. larger than its thread, and, as before stated, this width 
is unevenly distributed. We believe that on the continent of Enrope 
spooler tenders are forced to tie weaver’s knots, and we know mills in this 
country having weaver’s knots tied at the spooler, where, after learn- 
ing, the girls have spooled as great a product as formerly. We have 
introduced many devices in the shape of knot tyers and end cutters, but our 
final conclusion is that the weayer’s knot is the simpler and better way to 


avoid the difficulty. 


HARNESS CAMS. 


It is absolutely necessary for good shedding to have the treadle rolls in 
continuous contact with the cams. If there is too much angle on the cam 


point there naturally will be more tendency to throw. 


Cause of 
breakage. 


Size of knots. 


Cam contact. 


Shape of cams. 


Side threads. 


Twisted 
selvage. 


84 


Harness cams should be set to start opening the sheds with the lay at 
the bottom center of the crank. If tight selvages are desired, the cams may 
be delayed a little, or conversely, for loose selvages, the lay may be pushed 
back a little. This applies to looms running in the usual American manner 
known as the underthrow. With an overthrow loom of course the 
setting would be directly opposite. 

We decided in 1896 to use a 45-degree rest cam with print looms, and a 
90-degree rest cam with 40-inch looms. (If read with relation to the upper 
shaft these same cams would be known as 90 and 180 degrees rest respect- 
ively.) 

The shape of a harness cam is not settled by any definite, fixed rule. 
Different weavers have different ideas about the amount of rest and the 
amount of shade opening. We endeavor to suit our cams to the goods to be 
woven, but it is of course possible that in certain instances it would be well 
to carefully examine the operation. On looms of different widths the shed 
opening and time of opening, as affecting the shuttle, are relatively vari- 
able; for on a wide loom the shed might close on a shuttle, whereas the 


same harness cam would give plenty of time ona narrow loom. 


SELVAGE. 


Selvage threads are usually looser than the rest, often causing the edge 
of the cloth to crinkle, or be longer than thecenter. This is usually due to 
carelessness in setting the temples. If the temple is too far back, the yarn 
is drawn around it in such a way as to stretch the thread, as the width of 
the cloth in the reed is greater than in the woven piece. If the temple roll 
is not free, or runs hard for any cause, it will also stretch the threads in 
the same way. Also, if the yarn is not put on the yarn-beam properly— 
that is, if it is filled higher at the ends than in the center, it will stretch the 
yarn. 

It is evident that where double threads are used for the selvage, that if 
they are passed through one harness eye they cannot control the 
warp stop-motion unless both of them should break at once. Many mills 
use twisted selvage threads, which of course overcome this difficulty. As 
there is more strain on the selvage, the twisted threads would seem to have 
the advantage also of lessening breakage. 
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TEMPLES AND TEMPLE THREAD CUTTER. 


On the battery end of the Northrop loom is placed what is called the 
temple thread-cutter, the thread-cutter being attached to the temple. When 
a fresh bobbin or cop is inserted in the shuttle, an end of filling extends 
from the selvage of the cloth to the stud on the hopper; this the thread- 
cutter severs and prevents from being drawn into the cloth, or leaving a 
long end of filling attached to it. 

The blades of the cutter are kept up out of the way of the live filling 
until the lay comes forward and strikes the arm of the thread-cutter, which 
brings the blades down into position, drives them back and cuts the thread. 
Threads may stick out at the selvage, and yet not indicate that the 
thread-cutter is not working properly. These ends are found on all 
cloth, and are caused by the filling running out after the shuttle has left 
the cloth. As these ends hang loosely, the cutter will not always engage 
and cut them, as it was not designed for this purpose. 

Apply the temples to the loom in the usual manner and in the usual 
position, placing the temple with the thread-cutter attached, on the battery 
side of the loom. The temples should be so set that when the lay is fully 
forward they should be about a sixteenth of an inch from the reed. 

In case it becomes necessary to remove the cutter, it can be done by 
simply detaching the spring on the cutter-arm, pulling the cutter back 
towards the breast-beam, and at the same time raising the front of it as 
high as possible. It can be replaced without difficulty. 

A strip of leather should be placed on the lay opposite the temple-heel 
and cutter-arm, to strike them when the lay comes forward. To insure the 
proper working of the thread-cutter, this leather strip should be long 


enough to strike both the temple-heel and cutter-arm. 


FEELER FILLING-CHANGER. 


The object in placing the ‘‘feeler”” mechanism on the loom is to match 
the pick and make perfect cloth. 

The feeler proper is placed on the left-hand side of the loom, the hop- 
per being on the right-hand side. The feeler consists of an arm working 


ina bushing attached to the shipper-lock. One end of this arm is curved 
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so as to extend and pass through slots in the front box-plate and shuttle, 
contacting with the yarn on the bobbin or cop as the lay comes forward. 

When the filling in the shuttle has nearly all been woven off, and no 
longer contacts with the end of the feeler-arm, the filling-changing 
mechanism (or battery) operates, and a fresh bobbin or cop is placed in 
the shuttle, to be in turn ejected when its filling is almost exhausted. 

In case the filling breaks before it has been woven off sufficiently to 
operate the feeler mechanism, the loom simply stops, thus enabling the 
weaver to find and match the pick, or we can arrange the mechanism to 
supply fresh filling at such times. 

T'o set the feeler, place an empty bobbin or cop in the shuttle,’ bring- 
ing the lay to its extreme forward position ; turn the adjusting screw in the 
feeler bushing until the end of the feeler is within about the thickness of 
the yarn from the bobbin or cop skewer. ‘Then take several bobbins or 
skewers having a small quantity of yarn on them, place one of them in 
the shuttle and start the loom. If it is ejected before a sufficient amount 
of filling is woven off, the feeler should be set nearer; if the filling runs 
out entirely and the bobbin or cop is not ejected, the feeler should be 
moved back. Several trials nay be necessary before the feeler is set. 

The bolt which secures the feeler-bushing to the shipper-lock must of 
course be loosened before attempting to move the adjusting screw, and then 
tightened when the adjustment has been made. 

The coil spring around the hub of the feeler regulates the pressure 
of the feeler on the filling in the shuttle. The tension of this spring should 
be as light as consistent with the proper action of the feeler, and at the 
same time not bring too much pressure on the filling, pushing the bobbin 
out of line. 

The small casting on the upper end of the filling-cam follower, called 
the jilling-rocker trip, is adjustable and should be so set that the jilling-rocker 
toe (the small steel pieee which engages with it and hangs from the filling- 
rocker) will just clear it when the cam-follower is furthest from the 
breast-beam. This casting should be set so that it will engage the rocker- 
toe by about an eighth of an inch when the cam-follower is drawn forward 
and the end of the feeler is under the rocker. 

The cam follower should be set just high enough to properly reset the 


rocker (the casting from which is suspended the small steel piece called 
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the filling-rocker-toe,) and allow the end of the feeler to come under the 
rocker. 

From time to time the weaver should examine the point of the feeler- 
arm which enters the shuttle and contacts with the filling, and if it has 
become rough, should rub it with a little emery cloth: otherwise it is 
likely to wear the filling and break it. 

The pitman should be examined from time to time, to see if there is 
any considerable lost motion in the moyement of the lay, as this will affect 
the amount of waste. 

Extra pains should be taken to see that the shuttle boxes are properly 
set on the feeler end, otherwise the feeler-arm will strike the shuttle itself 
instead of passing through the slot and feeling the filling. 

If the small adjustable steel piece in the tip of the feeler becomes worn, 


it should be taken off and ground until sharp. 


FEELER THREAD-CUTTER. 


This thread-cutter, used on our feeler looms, is a device attached to a 
casting called the shuttle-feeler, which prevents a transfer of filling from the 
hopper to the shuttle if it is not far enough in the box to receive the bobbin 
or cop. If the shuttle is boxed properly. the thread-cutter performs its 
operation and cuts the thread. 

When a transfer is called for by the feeler mechanism on the other end 
of the loom, this casting is thrown forward over the lay, and, assuming that 
the shuttle is in its proper position in the box, it cuts the thread near the 
nose of the shuttle and holds the end between the cloth and that point, 
drawing it back, as the transfer takes place, into a position where it is cut 
on the succeeding pick by the regular temple thread-cutter. Thus the 
thread is cut in two places: first, as close to the shuttle as possible, so that 
the end of thread on the bobbin to be ejected may be drawn out of the box; 
and second, it is cut close to the selvage so that the edge of the cloth is 
clean and no short ends are drawn in. 

Different weights of filling may demand a higher or lower position of 
this thread-cutter as it passes over the lay. This position will be deter- 


mined by a few trials. To place it in the position desired up or down, 
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raise or lower the stand on the loom-side to which the whole device is 
fastened. 

Never attempt to run a feeler with regular bobbins. (This has been 
done.) 

If for any reason, the front box plate is readjusted, reset the feeler 


also. 


INSTRUCTIONS FOR WINDING YARN ON FEELER BOBBINS. 


In spinning filling yarn on feeler bobbins, it is intended that a prelim- 
inary bunch be formed around the base of the bobbin, about 2 1-8’! from 
the lower end, to delay action of the feeler and reduce waste. 

We can send sample bobbins, having a band of color painted on the 
base to show the proper position. 

The filling frame should be stopped to doff with the rail down in its 
customary position. The traverse should then be allowed to wind yarn for 
its first full upward movement, then down to the bottom, then up to the 
position at which the bunch is to be formed. The rail should be held at 
this point by any convenient clamp or hook, so that the filling will wind at 
one point until the-rail comes down to it again, after which the usual 
traverse will continue. If ends are broken in doffing, there should be time 
to piece them up before the bunch is formed; if not, the spinner should 
wind on yarn by hand, if possible, to make a bunch at the proper point 
when piecing up, providing the bobbin is empty. In running the bobbins 
on a feeler loom, they may have no yarn left on them when ejected, with- 
out necessarily condemning the action of the feeler, as there may have 
been just enough yarn left to weave a full pick before a new bobbin is sup- 
plied. It is safer to set the feeler so that there will be a fair amount of 
yarn on ejected bobbins, so that there will be no chance of error from 
the filling weaving off entirely before the feeler acts. There are certain 
variations in the diameter of the bobbins, the eccentricities of the same, 
and the position in the shuttle, which have to be taken account of in ad- 


justing the mechanism. 
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LET-OFF. 


Let-off motions may be divided into two general classes: tension and 
friction. The tension device should let off a definite amount of warp at 
each stroke of the lay. The let-off motions that we use are so well 
known that it is not thought necessary to give any detailed description of 
their construction. 

There is, however, one important point to which we desire to call 
particular attention, and that is that there should be plenty of delivery at 
the empty beam. The collar on the trombone which regulates the tension 
of the spring, should be moved back from time to time as the amount 
of warp on the beam diminishes, so that enough teeth of the ratchet are 
taken up each time to turn the beam sufficiently to deliver the same amount 
of warp throughout from the full to the empty beam. Generally speaking, 
the warp beam should turn about three times as fast at the empty as at the 
full beam and surely move at least one tooth of the ratchet at each motion 
of the lay. 

Improper delivery of yarn will cause uneven strain on the cloth, make 
it vary in width and also cause increased warp breakage. 

Sufficient friction should be put onto the Zet-off wheel to prevent it from 
running by the point where the pawl leaves it. 

By the time this circular issues we shall very probably have perfected 
our new let-off, which needs no adjustment during the weaving out of a 


beam. 
WARP BEAMS. 


In order to save in waste and time, it is proper to put as much yarn on 
2 beam as possible, although there is a certain limit, as an extreme 
diameter might cause too great difference in tension between the empty and 
full beam, and in weaving off too great a length the threads might get 
badly crossed up. We found a great saving in using 18-inch beams in 


preference to 16-inch, and think that size perfectly safe. 


TAKE-UP. 


The take-up motion now used on all styles of Northrop looms is what 
is called the high-roll. As the name implies, the take-up roll is placed high 


up, next to and inside the breast-beam. 


Warp 
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devices. 
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Cloth winding 
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The take-up roll has at one end a gear wheel, which meshes with the 
intermediate gear which in turn meshes with the change gear; the change 
gear being driven by the ratchet take-up wheel, located about half way 
between the front girt and breast-beam. The ratchet-wheel is operated by 
the take-up pawl, which is attached to the lay-sword, and as the lay swings 
back takes up one tooth at every pick. 

The ratchet-wheel is prevented from letting back by the hold-back paw/ 
fastened to the cloth-roll stand. Inside of the hold-back pawl and on the 
same stud, is the let-back pawl. When the tilling breaks, the hold-back paw! 
is lifted, allowing the let-back pawl to let back the ratchet wheel from one 
to three teeth, as the quality of the cloth may require, thus avoiding cracks 
or thin places. 

The change gear is composed of two gears in one casting, one of 
which meshes into the intermediate gear, and the other into the gear on the 
hub of the ratchet wheel. This gear is held in place on a swinging 
or half circle stand. Each tooth on the large end of the change gear repre- 
sents two picks. For instance, for 64 picks use a 32-tooth change gear; for 
100 picks use a 50-tooth change gear, ete. 

After leaving the take-up roll, the cloth is wound on a smooth iron roll 
called the cloth-roll, held in place against the take-up roll by the cloth-rol/ 
racks. ‘These racks have teeth which mesh into gears at each end of the 
spring-shaft. On this shaft is a coil spring which is operated by a gear and 
worm-wheel attached to the front girt. Attached to the worm-wheel is a 
handle, by turning which the spring may be tightened, raising the rack and 
cloth-roll to contact with the take-up roll with sufticient force to cause the 
cloth to wind properly on the roll. When not in use, this handle can be 
put in the notch provided for it and be out of the way of the operative. 

With this rack and worm-motion, the cloth can be removed from the 
roll at any time, and the weaver can take off the cuts when convenient. 

The take-up roll is made of metal and therefore does not shrink or 
swell on account of the weather, as does a wooden one. Wooden plugs are 
inserted to which the steel fillet is fastened. 

The take-up roll is adjustable and can be raised or lowered, thus 
dispensing with the necessity of placing strips on the top edge of the 
breast-beam, as is now done on low-roll take-ups. 


To alter the number of picks being put in, remove the change-gear and 


a 


replace with one having half the number of teeth as the required number 
of picks to be put in, on the side of the gear which meshes into the 
intermediate gear. 

The number of teeth to be taken up at each pick may be varied by 
moving the end of the take-up pawl in or out on the bracket on the 
lay-sword to which it is fastened. 

The strength of the coil spring on the spring-shaft which holds the 
cloth-roll against the take-up roll, may be varied by turning the collar on 
the shaft to which it is fastened. 

When the take-up roll is empty, and the cloth-roll is forced up against 
it, the worm on the spring shaft should be in such a positiom that the 
handle by which it is turned should just slide off and drop into its notch. 

The loose pawl inside the hold-back pawl has three small holes 
through it in which to place a cotter pin. Each of these holes represents 
one tooth on the ratchet wheel—that is, if the cotter pin is in the first hole 
when the loom stops, the ratchet wheel will let back one tooth; if in the 
second hole, two teeth; in the third hole, three teeth, according to the 


demands of the eloth. 


When setting the let-back pawl, turn the loom over until the filling 


cain-follower, or weft-hammer, is in its position nearest the breast beam ; 
pull the filling-fork up over the hook on this cam-follower, and now the 
changing mechanism will be in operative position. There is a finger 
fastened to the starting-rod by a set screw, which should be turned until it 
extends under the small arm on the take-up pawl and justs lifts it out of its 
engagement with the rachet or pick wheel. ‘This is to accomplish the 
letting back of the take-up at the time a transfer takes place. This should 
be looked after with great care from time to time, to see that the pawl is 
actually thrown out of engagement every time there is a transfer, allowing 
the ratchet wheel to ship around to the extent determined by the pin in the 
loose pawl inside the hold-back pawl. Otherwise thin places will certainly 


be caused. 


FILLING FORK. 


A filling fork can act improperly by rebounding in such a manner as 
to avoid catching on the hook of the cam follower. That is, such faults are 


known in general weaving. We have never detected any such defects with 
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construction, 
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our own fork, as the balance is designed with special reference to over- 
coming any such trouble. An improper action, which is rather due to 
improper conditions than to any defect in the fork proper, sometimes 
occurs when the filling drags after breaking, or is exhausted, just as the 
shuttle enters the left-hand box. It must necessarily leave a tail of some 
length when so doing, and if the filling is coarse it may possibly raise the 
fork, which will thereby not detect the actual absence of filling in the 
shuttle. It is doubtful if this occurs very often, but it represents one of 
those minor difficulties which must be realized in order to avoid misconcep- 
tion. 

We formerly had trouble with our fork by making it so light that lint 
on the lay in front of the grate would operate it. This caused the loom 
to run after the filling was exhausted, making a thin place. We found 
another trouble with our original fork made with two tines, in that the 
filling would not always operate it and thereby caused the filling to change 
before running out. With our present three-tined fork we have very little 
trouble. 

There is some difference of opinion among weavers as to whether the 
tines of a fork should be rigid, or allowed to bend, so that the fixer can 
change them. We have tried both kinds in large numbers, and are 
distinetly of the opinion that the rigid tines are better, for otherwise it 
would be doubtful whether any two forks would be alike. The fork 
governs so many vital points on our looms that we must insist that it be 
properly used and carefully watched. The fork should of course easily 
pass through the grate, or otherwise it may be tilted by striking the grate, 
thereby changing the filling unnecessarily. We find that the thin places 
which sometimes occur in our cloth are almost always due to the forks 
striking the grate, when the lay has any side play, due to wearing of parts 


or other causes. Careful watching will detect such an error very promptly. 


LOOM LAY. 


A stiff, heavy lay is absolutely necessary to weave heavy goods, 
although if the stiffness could be had without the weight, it would probably 
accomplish the same purpose. The hand-rail must of necessity be stiff in 


proportion. 
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The position of the pivot from which the lay swings is a somewhat 
mooted question. If the lay is pivoted in the center of its swing there will 
be less strain on the driving parts. If the lay is pivoted in front of the 
center it will put the greatest strain on the lower half of the warp, 
thereby helping give cover to the cloth. 

The usual loom-lay is made of wood, and as its length is relatively 
great with relation to its cross-section, there are great chances for warping 
and twisting. The lumber from which lays are made should be thoroughly 
seasoned, and should not be finally used until after having set for months 
in a roughed-out condition. The raceway for the shuttle should be abso- 
lutely true, and it is advisable to go over looms with a straight-edge at 
times to detect any error. The race board must be slightly lower than the 
level of the shuttle boxes, in order to allow for the thickness of the threads 


which rest on the race underneath the shuttle. 


REED. 


The reed should be either set in an exact plane with the shuttle box 
back plates, or slightly back to allow for variations, as it will plane the 
shuttle if too far front. It should be at exact right angles with the shuttle 
race, the hand rail or reed-cap being filed to fit, and forced firmly into 
place. 

The purpose of the reed is simply to beat in the filling threads and 
furnish a back guide for the shuttle, although it might be possible to throw 
a shuttle so truly that it would never touch the reed. As the dents furnish 
more or less of an obstruction to any bunches or knots in the yarn, it is 
advisable to have them as thin as is practicable, in order that they may 
offer little surface for side contact, and also be free to give slightly when 
necessary. 

In order to have a good running reed, the edges of the dents should be 
round and smooth—this will not only prevent excessive wear on the shut- 
tles, but will also prevent a large percentage of warp breakaye; they 
should also be made considerably deeper—this would insure a greater 
amount of elasticity and also greatly reduce warp breakage. This is some- 
thing that mill managers building new mills should look into, as it can be 


done in a new mill mueh better than in an old one. 
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The manner of holding a reed in the lay involves certain vexations, as 
reeds are bound to vary more or less. For this reason we adopted an 
adjustable fliter device by which the reed could be positively clamped, no 
matter what its size. If this idea were intelligently used we believe there 
would be no trouble, but it is evident that if the bolts governing the fliter 
are screwed up too tight by the thumb nuts at the front, the reed will be 
forced forward so as to very possibly project in front of the plane of, the 
shuttle box back. We have lately adopted a modification of the original 
reed groove, which we think will overcome former difficulties, and be more 
reliable than the more complicated fliter device. 

In order to properly fit our reed, lay-groove or fliter, whichever is 
used, it is necessary to send the loom-builder several pieces of different 


reeds so as to get the positive variations. 


PITMANS. 


When the lay is at the end of its forward stroke, it must be in position 
to allow the fresh bobbin or cop to be transferred to the shuttle. If the 
pitman become so much worn as to throw the lay out of position to 
admit of the proper transfer of the bobbin or cop from the hopper, the 
eccentrie pin at the lay end of the pitman can be turned to adjust the 
throw and compensate for the wear on the pitman. If the pitmans 
should become so badly worn that the proper adjustment cannot be 
obtained by means of the eccentric pin, they should be replaced with new 
ones. 

A piece of leather is inserted in the pitman straps at the lay end, to 
prevent wear on the eccentric pin, the leather being replaced when neces- 
sary. In order to avoid back-lash it is of course necessary to securely 
fasten the straps on the pitmans, as cracks or thin places in the cloth 


are apt to be made when the loom stops if the pitmans are loose. 


SHUTTLE BOXES. 


The back box-plates are set at exact right angles with the lay-end 


plates. This is done by filing the ribs, or fitting strips at the back of 
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the plate. The back box plates must be set in the same plane, or in line 
with each other, with the reed slightly back of this line. 

The front box plates should be set so that the top will lean slivhily 
toward the back box-plates, thus reducing the liability of the shuttle rising 
in the box. If it is set at an exact right angle with the lay-end plate it will 
probably work all right, but care must be taken to see that it does not lean 
from the back box-plate. At the same time it must not lean too much 
toward the back box-plate, as that would cause unnecessary wear on the 
top edge of the shuttle. 

The front box-plates, being adjustable, should be set so as to line the 
rear shuttle point in the center of the picker stick slot. To adjust the 
binder, loosen the nut on the bottom of the lay,and the serew which 
passes through the binder bearing, and turn the bushing with the fingers 
until adjusted to the proper position. 

There 1s a great variety of preference in binder materials. They are 
made of wood, wood with leather face, wood with steel face, cast iron with 
leather face, cast iron polished, and wrought iron. The trouble with 
binders made of two different materials is that it is difficult to prevent the 
different parts separating. We prefer a highly polished cast iron binder, 
in one piece, for our own use. There isalso considerable question between 
front and back binders. Front binders are uniformly used with a protector 
motion, which has a center dagger acting on the center of the breast beam. 
It has been found necessary to use wooden breast beams with center dag- 
gers in order to avoid shocks and breakage. It is claimed that a front 
binder is more apt to cut the filling. The main ad vantage argued for this 
Style is that the shuttle will be lined by the back box plate, which is pretty 
sure to be straight, while with a back binder the front plates are hardly 
ever set straight. We use the back binder because we prefer the iron loom 
construction with the side daggers. We also find the back binder accom- 
modates our filling changer device better. Nearly all English looms run 
with back binders, and we do not think they have any perceptible disad- 


vantage. 
PROTECTOR. 


The protector mechanism on a Northrop loom does not differ in 


principle from that used on other looms, and therefore a detailed descrip- 
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tion of it here is unnecessary. We have, however, adopted a new style of 
frog. In the case of the ordinary frog and a back binder, when the loom 
bangs off, with the shuttle part way in the box, the whole force due to the 
momentum of the lay is transmitted through the protector rod, dagger- 
finger and binder to the shuttle, thus many times breaking the sides, 
especially since it is pinched in its weakest place. With our new frog this 
has been overcome by means of a peculiarly shaped steel piece in the frog, 
which when struck by the protector slightly lifts the point of the dagger, 
thus removing all pressure from the shuttle. 

Should the protector-rod become loose through wear, the caps which 
hold it to the lay-swords can be filed and the trouble overcome. 

The pressure of the binder-fingers on the binders is regulated by the 


protector-rod spring, in the usual way. 


BRAKE. 


We have lately adopted an improved brake mechanism which stops the 
loom with the harnesses in line and the lay in the proper position for 
drawing in a broken thread. Also, with this device, when the loom stops, 
the shuttle is usually in the box in position to start up again. Recent 
improvement in adjustments prevents thin places, and by always stop- 
ping with the shuttle in the box, and the lay in position for drawing in a 
thread, lightens the labor of the weaver. 

In adjusting the connection between the brake and the protector 
mechanism, care should be used to see that the action of the frog does not 
bring pressure upon the brake before the belt is shipped. 

Care should also be taken to have the brake always set up so as to fit 
the shape of the wheel, or in other words, bear upon as much of the surface 
of the wheelas possible. This can be done by means of the adjustment at 
the bottom end of the brake. 

The brake mechanism should be given attention from time to time, and 


kept in good working condition, in order to obtain the best results. 
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LOOM ADJUSTMENTS. 


Every new loom will jar screwed parts loose in the first few days it is 
run. Care should be taken to go over screws and nuts carefully and tight- 
en them up securely. 

For an easy operation of warp, the threads should lie in a straight line 
from breast-beam or breast-roll to whip-roll, with the harnesses together. 
To make cover on the cloth, however, it is necessary to bring an extra 
strain on the lower shed by raising the whip-roll, breast-beam or breast- 
roller, or both. Our looms, built with breast-roller, are provided with an 
adjustment, so that its vertical position may be changed. Our whip-rolls 
are made adjustable for the same purpose. 

In weaving drills or twills, the usual loom adjustment needs reversal 
in several cases. The whip roll and breast beam should be practically as 
low as the race of the lay. 

Whatever adjustments relate to providing time for the shuttle to pass 
through the shed, must vary with relation to the width of the loom. It is 
obvious thatton a wide loom more time is necessary. Certain changes in 
loom construction may affect this point more than any possible changes on 
adjustment; for instance, an overthrow loom gives more time than an 
underthrow. If the crank-shaft center is set lower than usual with rela- 
tion to the lay pitman pivot, the effect is somewhat similar. Also, the use 
of a short pitman accomplishes the same purpose by extending the bearing 
for the lay pitman pivot. 

The pick motion should be set so that the shuttle should just begin to 
move when the lay is in the centre of its back stroke. 


DRAWING-IN WARP. 


In view of the slight extra cost of drawing warp when additional warp 
stop detectors are employed, the question of twisting in warp has been 
considered. We made some experiments in this direction and found there 
was an actual saving in time of 15 minutes per warp. The loom was kept 
from producing, however, during the time of twisting, and it is evident 
that any crossed threads on the old beam must stay crossed on the new. 
Some mills now twist in warp in a frame apart from the loom. ‘This 


practice seems to overcome all difficulties. 
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SIZING WARP. 


When using the drop-wire stop-motion with cotton harness, it is 
necessary to size the warp with more care, taking pains to put the size into 
the yarn, instead of on the outside, as is the custom in a great many mills. 
The test of proper sizing is the amount of lint and the warp breakage. No. 
28 yarn should not break more than 10 to 20 threads per day with a cotton 
harness stop-motion on ordinary goods. ‘The slasher speed may be varied 
if necessary. Slow speed gives a larger per cent. of size. With the steel 
harness motion extra sizing is not necessary—in fact, it may increase 
warp breakage. Werecommend the following mixtures for our drop- 
wire cotton harness device: 

SIZING FOR SHEETINGS: 100 gallons of water, 70 lbs. potato starch, 4 
to 5 lbs. of tallow, 1 gill turpentine, 1 gill of blue vitriol; boil 20 minutes, 
or longer if necessary. 

SIZING FOR PRINTS: 120 gallons of water, 60 Ibs. potato starch, 2 Ibs. 
of tallow, 7 lbs. of Victoria zine; boil from 20 to 30 minutes. 

SIZING FOR MEDIUM WEIGHT Goops: 120 gallons of water, 65 Ibs. 
of potato starch, 7 lbs. of tallow, 5 Ibs. of alum; boil 30 minutes. 


LOOM POWER. 


We believe there is quite a misconception on the question of the amount 
of horse-power required by a loom. The old standard authorities figured 
from tests made with looms of the old light patterns, run at low speeds. 
With our first print cloth loom we had anadmirable opportunity to deter- 
mine this point, as we ran a room full of 80 looms from a separate engine 
and could indicate the power absolutely. The tests showed that at 190 picks 
the loom ran 8 3-4 to the horse power, not counting the shafting. We know 
of no reason why other print cloth looms should not take equal power, and 


we therefore consider this a safe basis to figure on. 


CLEANING LOOMS. 


It is of course essential that looms be kept properly cleaned and oiled. 
Different mills have different customs in this respect; some of them insist 
that the weaver shall clean and oil his own looms, while others have special 


99 


cleaners and oilers. A loom should be thoroughly cleaned and oiled every 
time a new warp is put in, and kept reasonably clean between these 
periods. If the weaver is made responsible for the oiling, there is no 
excuse when poor cloth is made by reason of ineffective operation by worn 
parts. Cleaning boys can be employed at low wages who should be fully 
as effectual for this style of labor. 


REPAIRS. 


An average figuring of repairs is impossible without a continuous 
record for over a considerable length of time. We can get at certain 
elements fairly well, from the amount of parts which we sell, but of course 
a great many parts are ordered to be kept as stock on hand. From an 
average of the parts furnished eight mills, we figured for 1896 that the 
repair cost per loom per month was 12 1-4 cents, not including shuttles. 
This does not take account of strapping, which we did not furnish. From 
figures given us by some of the mills individually, we believe this average 
very fair. There has been so much loose talk about the great repair cost 
on Northrop looms that we believe it is necessary to have these details 
appreciated. We believe the repair cost on the average common loom, 
including shuttles, runs at least $3 per loom per year, and our own 
cost, plus shuttles and strapping, would certainly be under $4. In 
fact, mills running common looms and Northrop looms on the same 
goods, have actually written us that the repair cost on the Northrop looms 


was less than on the common looms. 


PRODUCTION. 


As is now well known, the Northrop loom allows the machinery to run 
without the attention of the weaver, so that the belt can be left on the tight 
pulley during the noon hour, thereby gaining quite an increase of produc- 
tion. It is also possible to run the looms some time after the help have lett 
at night, if it is advisable to keep the engine going overtime. The produc- 
tion per loom is therefore much higher than in the ordinary mill. In fact, 
without counting the gain by overtime, the production on our Northrop 


looms has uniformly averaged greater than on common looms at the same 
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speed and on the same goods. 97 per cent. of the actual figured production 
is quite common. This simply means that the Northrop loom weavers are 
not so hard pushed as the common loom weavers, and it is a question as to 
whether there might not be economy in giving them more looms. 

In our experimental weave room, with 80 looms running about 185 
picks, we found the average production for five 16-loom weavers averaged 
84 1-2 cuts per week of 55 hours for 1894. 

In April, 1896, it was reported from a Northrop loom print mill, that 
weavers on 16 looms averaged 95.63 cuts per week, weavers on 20 looms 
121 cuts per week, weavers on 24 looms 147 cuts per week. One excep- 
tionally good 24-loom weaver had a continuous average of 161 cuts fora 
long period. The average of the mill at that time was 15.23 looms per 
weaver. 

At_an outside common loom print mill in 1894 we found the produe- 
tion 46 yards of cloth per loom per day, with week of 58 hours, 62 picks 
per inch, and speed of 195 picks per minute. The average number of 


looms per weaver was 7 1-4. 


LOOM SPEED. 


As often stated, we are not believers in high speed for looms. We 
recommend 185 picks for 28-inch looms, 170 picks for 36-inch looms, and 
160 picks for 40-inch looms. 

Simply as a matter of interest we might state that we ran one of our 
looms at 280 picks, in order to test our devices, back in 1893. ‘There is 
nothing in the application of our improvements that limits the loom speed. 
There is no gain, in our opinion, in forcing production in this way, thereby 
increasing the expense of fixing and the cost of repairs. It is well-known 
that English looms have run 20 per cent. higher than American looms, but 
the reason is said to be due to the influence of the trade unions, who will 
not allow weavers to run but a certain restricted number. ‘The manufac- 
turer in self defense endeavors to get as much product from the loom as 
possible, even if he thereby increases the weaver’s work in an unfair pro- 
portion. From our long experience in testing looms under variable condi- 


tions, we know that high speed increases warp breakage very materially, 
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makes it difficult to set the pick, and introduces a jar and wear that is bad 
for the machine. On the other hand, our filling changer is absolutely 
helped by high speed, as the operation is quicker and the ejection of 


the spent bobbin more positive. 


COSTS. 


It was learned in England in 1895 that they figured the cost per loom 
of a plain weaving mill including land, buildings, power plant, machinery 
and supplies at $110 per loom. 

In 1894 we learned that an outside builder's estimate on a print loom 
weighing 900 Ibs.,; figured stock, $27, labor, $9, painting, $3, general 
expense and profit, $11; total, $50. At the present day the usual print 
loom is made with more iron than then figured. While looms are often 
sold below this price, it is well known that prices on one lot of machinery 
are often shaded where the profit is expected on something else. It is often 
better to sell machinery at less than cost in dull times rather than have the 
plant idle. 


WASTE. 


In our experimental weave room, with 80 looms, for 1894 the waste 
averaged 8 Ibs. of waste, bobbin filling, and 47 Ibs. of sweepings per 
week of 55 hours. 

We had the filling waste carefully collected and weighed in a Northrop 
loom print mill for several weeks, and found it averaged .14 pounds per 


loom per week. 


LOOM TESTS. 


In 1894 we made a test for one week on eight looms in one of the best 


print mills of Fall River, with the following results : 


Average stops per loom per day of ten hours 


for warp breaks : 5 : : F : : 28. 
to cut knots off warp : d : : ‘ ‘ 2. 
to change shuttle : : ‘ : : 7 100s 


(Shuttles were also changed during some of 


the warp-stops.) cee 
Total 98. 
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During the running of the looms there was an average of 2 pick-outs 
per day on the eight looms, and 13 scratch-ups. 

Common print cloth looms tested October, 1899, stopped 80 times for 
filling, and 20 times for warp, per day. This means 800 stops per day on 


eight looms, or once every 45 seconds. 


LOOM EQUIPMENT. 


The usual common loom as sold by the trade includes no extras and no 
parts not secured to the loom, except the beams, one and one-half being 
figured to each loom. The Northrop loom is furnished with one shuttle 
per loom, and one set of heddles, providing the harness warp stop-motion 
is ordered; otherwise a set of detectors goes with the loom; also check 
stands, shuttle guard and filling fork. The following list specifies the 
extras which are usually purchased from supply dealers : 

LUG STRAPS, 

LEASE Rops, 

JACK STICKS, 

STRAPPING, 

HARNESSES, 

tEEDS, 

LEASE-ROD HOLDERS, 

'THIN-PLACE PREVENTERS, 

EXTRA PICK GEARS. 

The base price of a common loom is understood to apply to two-har- 
ness work; and auxiliary shaft, with cams for 3, 4, or 5-shade motions, also 


selvage motions, are figured extra. 


DOUBLE-PICK CLOTH. 


A great many inventions have been theoretically perfected for produc- 
ing cloth with two filling threads in a shed, the object being to weave twice 
as fast with some of the devices, and to weave without carrying a filling 
supply, with others. Some have accomplished the idea by putting two 


bobbins in a shuttle, some by winding two threads of filling on a bobbin, 
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and others by having an outside supply of filling with a double thread 
carried across by a needle or traveling carrier. With the latter class the 
loom does not weave twice as rapidly, for the carrier must return without 
laying a thread, thereby making no gain over the usual loom. It is per- 
fectly possible to duplicate the high production performances with 
Northrop looms by simply winding double yarn on the bobbin. The real 
trouble is encountered in marketing the goods, for there is no great 


demand for such cloth at the present time. 


CLOTH DEFECTS. 


Cloth is inspected to detect imperfections, such as thiek and thin 
places, oil stains, scratch ups, thread runs, coarse threads, too many 
threads in an eye or inthe dent of the reed than there should be, over- 
shots, skips, kinks, and possible errors in loops, unevenness, surface con- 
ditions, weight and width. 

Thick and thin places are usually caused by the let-off or the take-up 
motion not working properly, and, on the Northrop loom, by the filling-fork 
getting out of order. Oil stains are usually the result of carelessness on 
the part of the operative. Seratch ups and thread runs on our loom are 
practically a thing of the past; if the warp stop-motion is kept in order as 
it is intended, there is not one chance in one hundred of having those 
imperfections. Coarse or extra threads can readily be seen, and there is no 
excuse for a weaver allowing them to be woven in the cloth. Overshots 
are usually caused by waste or long knots getting in the shed and cannot 
always be avoided, but are greatly reduced on our loom, as we have taken 
great pains to get the picking and harness cams as nearly right as possi- 
ble. A poor harness or pick cam will cause a great amount of this trouble. 
Skips are usually caused by the harness not being properly adjusted, the 
picking not being set right, or the picker not being put on as it should be. 
Kinks are usually the result of using filling not properly conditioned, 
although there are times when kinks are put in by weaving goods too 
narrow for the width of the loom, or running a filling fork too heavy for 
the numbers of the filling being used; then again the friction in the 


shuttle may not be right, or there may be too much power on the loom. 


Imperfections. 


Mis-picks. 


Cover. 
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Loops are almost always caused by the harness not being shaded properly, 
especially on five-harness goods. Uneven cloth is usually the result of 
the let-off or take-up not working right, although uneven filling will also 
give the goods the appearance of being woven uneven. Surface conditions 
of the goods—this isa matter we cannot say very much about here, as 
they are usually made to suit the buyer, and the same class or grade of 
goods is made with some slight difference in the different mills. Weight 
and width must be kept right and our high roll take-up motion, other 
conditions being equal, will make goods nearer right than any loom on 
the market at the present day. 

It is evident that with ordinary two-harness weaving, the common 
action of the filling fork will sometimes cause two picks in the 
same shed. On print cloth and sheetings, or, in fact, on any usual 
two-shade work, there is no apparent blemish visible except on close 
examination. When the filling runs out the shed is usually but partly 
filled. For certain purposes, such as napping, it is absolutely 
necessary to find the pick, no mispicks being allowed. In common 
loom weaving it is of course possible for the weaver when insert- 
ing new filling to turn the loom back to find the pick, and then 
varefully insert the shuttle at the precise point where the filling 
expired. Another method is to stop the loom by hand, just before the 
filling is woven off. ‘This latter practice is usual where the weaver tends 
but one or two looms and can constantly keep watch of the amount of 
filling in the shuttle. The custom of turning the loom over to find the pick 
is not often made obligatory. With the Northrop loom the usual filling 
changer pays no attention to the arrangement of the sheds, but our feeler 
device, which inserts new filling just before the expiration of the old, 
attends to this requirement automatically, thereby making perfect cloth. 
Our regular Northrop loom on three-shade work will make less mis-picks 
than the ordinary common loom run in the usual way, as the filling is 
inserted by the hopper device so as to naturally fill the empty shed when 
the cam returns to it. 

The question of the cover on cloth introduces many chances for 
experiment, different experts arriving at the same results by many differ- 
ent ways. ‘The soft feei which is sometimes desirable is usually obtained 


by weaving with the upper shed slack. Soft twisted filling undoubtedly 
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aids, so that cop filling has some advantage over bobbin filling in this 
respect. The height of the breast beam and the whip roll of course has an 
effect on the tension of the different sheds. ‘The position of the lay pivot 
can also change the angle of the beating-up, to aid in the general effect. 
It has been claimed that the weight of our drop wires when used with a 
eotton harness took some of the desired slackness out of the top shade, 
but we have never yet seen a cloth which we could not duplicate so far as 
appearance was concerned. 

Bare cloth, or cloth lacking cover, is often due to the harness cam not 
being suitable to the goods woven. 

Sometimes the warp or cloth is soiled by dirt falling down through 
belt holes in the floor above. Belt hole guards are absolutely necessary in 
such instances. Sometimes filling bobbins drop on the floor and get 
dirty. With our first looms our tin bobbin boxes were not large enough, 
so that ejected bobbins would sometimes be thrown on the floor, and if 
they had any yarn left on them it might easily be soiled. If too much 
oil ig put on a running part the surplus may very easily be thrown in 
such directions that it will either strike the bobbins in the hopper, or the 
warp. Sometimes oil on the shafting above the loom drops down on the 
cloth or the warp. 

Quite a few defects in cloth are entirely beyond the weaving depart- 
ment, being due to the condition of the warp and filling as presented for 
weaving. ‘The manner of winding the filling yarn on the bobbin or cop is 
of great importance, as with a poor wind it is often possible for rings of 


yarn to slip off making double filling in the cloth. 


We have now told what we know of our own devices. We shall 
undoubtedly continue to learn new points, which will give us an excuse for 
publishing another circular at some future period. Weare always glad to 


correspond with those who use or contemplate using our looms. 


THE DRAPER COMPANY, 


Hopedale, Mass. 
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